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STATEMENT OF BASI S AND PURPOSE

Thi s deci sion docunent presents the selected renedial action for the Chem
Solv, Inc. Site, in Cheswil d, Kent County, Delaware, which was chosen in
accordance with the requirenments of the Conprehensive Environnenta
Response, Conpensation, and Liability Act of 1980 (CERCLA), as anmended, 42
U.S.C. S 9601 et seq., and, to the extent practicable, the National Ol and
Hazar dous Substances Pol l uti on Contingency Plan (NCP), 40 C.F. R Part 300.
Thi s deci sion docunent explains the factual and | egal basis for selecting
the renedy for this Site. The information supporting this renedial action
decision is contained in the Adnmi nistrative Record file for this Site.

The State of Delaware concurs with the sel ected renedy.
ASSESSMENT OF THE SI TE

Pursuant to duly del egated authority, | hereby determ ne, pursuant to
Section 106 of CERCLA, 42 U.S.C. S 9606, that actual or threatened rel eases
of hazardous substances fromthis Site, if not addressed by inplenmenting the
response action selected in this Record of Decision (ROD), may present an

i mm nent and substantial endangernment to public health, welfare, or the

envi ronnent .

DESCRI PTI ON OF THE SELECTED REMEDY

This remedy addresses ground water contam nation in the uppernostaquifer
beneath the Site, the only medi um which the United States Environnenta
Protecti on Agency (EPA) has determi ned needs to be addressed. The ground
water, which is contam nated with volatile organic contani nants (VOCs) and
manganese, Wi ll be collected fromthe aquifer through a series of recovery
wells and treated to renove the contanminants until the cleanup |levels are
achi eved. The ground water cleanup levels for this Site are the Maxi mum
Cont anmi nant Level s (MCLs) and non-zero Maxi mum Cont am nant Level Goal s



(MCLGs) of the Safe Drinking Water Act for those contam nants for which they
exi st. Healthbased cl eanup | evel s were devel oped for contaninants with no
associ ated MCLs or MCLGs.

The sel ected renedy includes the followi ng najor conponents:

1. Collection of contaninated ground water using recovery wells unti
cl eanup levels are achieved

2. Discharge of extracted ground water to the |ocal Publicly Omed
Treatment Wrks (POTW via the Kent County sewer systemor, if an agreenent
with the POTW cannot be reached, a contingency renmedy for onsite treatnent
of extracted ground water and discharge to |ocal surface water

3. Continued ground water nonitoring of donestic, recovery and nonitoring
wells until cleanup |evels are achieved

4. Provisions for an alternate water supply for residences whose wells may
beconme contami nated before the renedial action is conplete

5. Institutional controls restricting ground water use until cleanup |evels
are achi eved throughout the entire contam nated area by establishing and
enforcing a State ground water restriction zone and property deed
restrictions regarding the installation of wells in the restriction zone

6. Renoval of existing recovery wells onsite.
DECLARATI ON OF STATUTORY DETERM NATI ONS

The selected renmedy is protective of human health and the environment,
conplies with Federal and State requirenents that are legally applicable or
rel evant and appropriate to the renedial action, and is cost-effective.
This remedy utilizes permanent solutions and alternative treatnent (or
resource recovery) technol ogies to the maxi mum extent practicable, and it
satisfies the statutory preference for renedies that enploy treatnent that
reduces toxicity, nmobility, or volume as a principal elenment.

Al t hough EPA believes that the selected renedy will achieve the cl eanup
levels, it may becone apparent during inplenmentation or operation of the
ground water treatnent systemthat contami nant |evels are renaining constant

at |l evels higher than the cleanup levels. |In that event, a reeval uation of
the system performance standards and/or the renedy nmay be necessary.
Assuning that the cleanup levels set forth in this ROD will be net, no
hazardous substances will remain at the Site above levels that would all ow

unlimted use and unrestricted exposure after conpletion of the selected
remedy. The cleanup | evels, however, nmay require five or nore years to
attain. Hazardous substances, therefore, may renmain at the Site above
levels that allow for unlimted use and unrestricted exposure for five years
or longer frominitiation of the renmedial action. Because the selected
remedy may not allow for unlimted use and unrestricted exposure within five
years of initiation of the renedial action, a policy review of the Site wll
be conducted within five years of the initiation of the renmedial action in
accordance with EPA guidance set forth in "Structure and Conponents of Five-
Year Reviews," May 23, 1991, OSWER Directive 9355.7-02, to ensure that the



remedy continues to provide adequate protection to human health and the
environnent. Such policy reviews will be conducted every five years
thereafter until EPA determnes that the cleanup levels set forth in this
ROD have been achieved, or that the hazardous substances renmining on the
Site do not prevent unlimted use and unrestricted exposure at the Site.

STATE OF DELAWARE

DEPARTMENT OF NATURAL RESOURCES & ENVI RONMVENTAL CONTROL
DI VI SION OF AIR & WASTE MANAGEMENT

89 KI NGS HI GHWAY

PO. Box 1401

DOVER, DELAWARE 19903

TELEPHONE: (302) 738-4764
OFFI CE OF THE DI RECTOR
March 31, 1992

M. Edwin B. Erickson
Regi onal Adm ni strator
U.S. EPA Region |1

841 Chestnut Buil ding
Phi | adel phia, PA 19107

RE: Concurrence Wth The Record O Decision For The Chem Sol v, Inc.
Superfund Site, Cheswold, Kent County, Del aware

Dear M. Erickson:

Through the coordinated efforts of DNREC and EPA, the Departnent believes
that an appropriate renmedy has been selected for the Chem Solv, Inc.
Superfund site. The selected renmedy is to punp the contam nated ground water
and di scharge to Kent County POTW (if they don't object); otherw se, treat
the extracted ground water on site using filtration and an air stripper and
di scharge the treated water to a |local sewer system The selected renmedy is
consistent with the various federal and state regul ations and identified
ARARS.

By signing this letter, DVREC formally expresses its concurrence with the
sel ected renedy.

Si ncerely,

Phillip G Retallick
Di rector

PGR: DRH m b
DRH2155

cc: Edwin H Cark Il, Secretary

N. V. Raman, Program Manager |
Stephen N. WIlianms, Program Manager
Dilip R Hansalia, Project Oficer



DECI SI ON SUMVARY
1.0 SITE NAME, LOCATI ON AND DESCRI PTI ON

The Chem Solv, Inc. (Chem Solv) site is located in Cheswol d, Kent County,

Del aware, approxinmately 3 mles north of Dover on the west side of U S.
Route 13 (Dupont Highway) just south of Delaware Route 42 (Figure 1). The
Chem Solv facility occupied the southern third of a 1.5 acre property and
consi sted of a one-story concrete block building, a distillation process
bui l di ng, and a concrete pad. A concrete-paved skateboard park was fornerly
| ocated adjacent to the office building, but was partially dismantled in
1988. A twostory wood frame apartnent building, a storage barn, and a wood
shed occupy the northern two thirds of the property (Figure 2).

The total popul ation of Cheswol d, Delaware is approximtely 300. Surrounding
l and use is agricultural, residential, and comercial (Figure 3). Strip
devel opnent consisting of conmercial establishments and private residences
is found on both sides of Route 13 in the vicinity of the site.

To the south and west of the site is an abandoned field that was part of a
former drive-in theater. A truck stop/restaurant/fueling establishnment
previ ously operated inmediately north of the property, adjacent to Route 13.
Three underground storage tanks (USTs) were removed fromthis property in
May 1988. The tanks reportedly contained diesel fuel, gasoline and fue

oil. An antique furniture/refinishing store is located north of the forner
truck stop on the southwest corner of the intersection of Routes 13 and 42.

On the north side of Route 42 west of Route 13 is a gasoline

station/ conveni ence store where | eaking USTs were replaced in May 1990. In
the past, gasoline stations operated on both the northeastern and

sout heastern corners of the intersection of Routes 13 and 42 as well, each
of which had USTs | ocated on the prem ses. Three USTs on the property on

t he sout heast corner were cracked when renoved in April 1987.

Private homes are located al ong Route 42 proceedi ng east from Route 13. A
roofing business, a private hone, and a used truck business are all |ocated
across Route 13 from Chem Sol v.

Geol ogy - The Chem Solv site is located within the Coastal Plain

Physi ographi c Province, which is characterized as a series of unconsolidated
or partially consolidated | ayers of sand, gravel, silt, and clay. These
sedi nents forma wedge that di ps and thickens to the southeast. The

t hi ckness of the Coastal Plain sedinents is approximtely 3,300 feet in the
vicinity of the site. This section of sedinments consists of the M ocene

Cal vert Formation of the Chesapeake Group overlaid by the surficia

Pl ei stocene Col unbia Formation (Figure 9). The thickness of the Col unbia
Formation in the vicinity of the site is approximately 50 feet. The
formation is locally characterized by unconsolidated, noderately to poorly
sorted, coarse-to-fine, brown-to-orange quartz sand. Thin clay, silt, and
gravel interbeds are common within the formation. The Chesapeake G oup

whi ch i medi ately underlies the Colunbia Formation is characterized by gray
to bluish-gray silts with some sand that are commonly fossiliferous. The
Cheswol d aquifer is found within the Chesapeake Group in the vicinity of the



site.

Soils - Soil at the site is classified as Sassafras sandy | oam by the United
States Departnment of Agriculture Soil Conservation Service. The Sassafras
consi sts of deep, well-drained, friable, noderately coarse textured sandy
soils with O to 5 percent slopes. The hazard of erosion is slight because
of the small slopes. The pH of these soils is in the range of 4 to 5.5. The
soils retain noisture noderately well and are good for farm and nonfarm use.

Stratigraphy - The uppernopst geologic unit beneath the site, the Col unbia
Formation, ranges in thickness from20 to greater than 40 feet in the
vicinity of the site. WlIlIls and borings at the site shown in Figure 4 have
encountered a |low perneability silt |ayer approxinately 1 to 6 feet thick at
approximately 18 to 23 feet below grade. This |ayer separates the shall ow
and internedi ate zones of the Colunbia aquifer. It is present beneath the
Chem Sol v property and extends beyond the property boundary to the eastern
side of Route 13 in the vicinity of wells 8A and 8B. A second silt |ayer
was encountered at shal |l ower depths, approximtely 14 feet bel ow grade, at
borings CSB-3 and CSB-5 and wel|l MA5-6-25. This layer is not laterally
contiguous with the silt |layer encountered beneath the former Chem Solv
facility. Figure 5 shows the geologic cross section of the site.

Hydrogeol ogy - In the vicinity of the site, the Colunbia Formation functions
as a thin water-table aquifer. The average depth to ground water at the
site is approximately 8 feet. Because of its limted saturated thickness,
only donestic supply needs can be net fromthis aquifer. However, the

Col unmbia Formation is a source of recharge for the deeper artesian aquifers
bet ween the Col unbia and the underlying Cheswol d aqui fer of the Chesapeake
Goup. In the vicinity of the site, the top of the Cheswold aquifer is
present approxi mately 100 feet bel ow grade.

Ground water flow directions for both shallow and internmedi ate zones of the
Col unmbi a aqui fer are generally to the northeast. |In the shallow zone, the
average hydraulic conductivity has been calculated to be 31 ft/day. G ound
wat er gradients and flow velocities in the Colunbia Formation are non-
uniformas a result of the heterogeneous nature of the sedinents. 1In 1990
and 1991, flow velocities for the shallow zone were estimated to be as high
as 2.9 ft/day assum ng a porosity of 15 percent. Because the thickness of
the internedi ate zone was not determ ned, no calculation of flow velocities
could be nmade. The Alston Branch of the Leipsic River, which is located 0.4
mles north of the site, is the probable discharge point for ground water
fromthe site.

Surface Features - The principal regional surface water features include the
Lei psic River, Garrisons Lake, Massey's MIIpond, the Fork Branch of the St.
Johns River, and Silver Lake (Figure 6). The Leipsic River is located 1.3
mles north of the site. The Alston Branch is approximately 0.4 niles from
the site. Massey's MIIpond and Garrisons Lake are | ocated along the Leipsic
Ri ver approximately 2.5 mles and 1.5 niles northwest of the site,
respectively.

Al t hough the site is not located in a wetlands area, wetlands do exist 1 to
1.5 mles north of the site surrounding the Leipsic River and sonme of its
tributaries. Except for occasional transient individuals, no federally-



listed or proposed endangered species are known to exist in the vicinity of
the site. The site is not located within the 100-year fl oodpl ain.

Site topography is fairly flat. A surface depression runs eastwest al ong
the southern site boundary. This depression resulted fromthe excavation
and processing of 1300 cubic yards of soil during site soil renediation
activities in 1985. Because this soil has been nechanically reworked, it
has di fferent physical characteristics fromthe surroundi ng undi sturbed
soil. As a result, surface water runoff tends to collect in this depression
after rain.

The Del aware Departnment of State, Division of Historical and Cultura
Affairs, has evaluated the property on which the Chem Solv facility operated
to determ ne whet her historical or archaeol ogical resources exist in the
area. According to the Beers' Atlas of the State of Delaware (1868), the
Chem Sol v property appears to have been part of a farnstead which once
existed in the area. The apartnent buil ding and wood shed presently | ocated
on the property appear tobe outbuil dings which were associated with the nain
resi dence which no | onger exists and the location of which is unknown.
Because these buildings and the property may exhibit sone historical or
archaeol ogi cal significance, the potential effects of the renmedial action
for the site on these resources will have to be evaluated further during the
i mpl ementation of the sel ected remedy.

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

2.1 History and Previous Investigations - The Chem Solv facility was in
operation from approxi mately 1981 to 1984. At the facility, spent

i ndustrial solvents were distilled and purified. The recovered product was
then returned to the original generator for reuse. The residues generated
during the distillation process, referred to as "still bottons", were
collected in 55 gallon druns. These drunms were stored on the concrete pad
behind the distillation building, awaiting offsite di sposal as hazardous
waste. Chem Solv was, therefore, classified as a hazardous waste storage
facility and had obtai ned Resource Conservati on and Recovery Act (RCRA)

i nterim status.

On Septenber 7, 1984, an explosion and fire occurred at the facility which
resulted in solvents running off the concrete pad and into the soil. The
Del awar e Departnent of Natural Resources and Environmental Control (DNREC)
was notified and i mediately initiated an investigation to determnine the
nature and extent of potential soil and ground water contamination. At the
time of the incident, DNREC conducted air nonitoring and coll ected soi

sanpl es. Based on soil sanpling analysis, DNREC concl uded that the soi
contanmi nation consisted primarily of the follow ng volatile organic
conmpounds (VQCs): trichloroethene (TCE); 1,1,1-trichloroethane (TCA); 1, 2-
di chl oroet hane (1,2-DCA); 1-chloroethane; ethyl benzene and tol uene.

As a result of a detailed analysis of the waste and material handling
practices at Chem Sol v, DNREC concluded that the facility had other

vi ol ati ons of Del aware's regul ati ons governi ng hazardous waste.

Consequent |y, DNREC i ssued a Cessation of Operation Oder (Oder) to Chem
Sol v dated Septenber 21, 1984. The Order outlined DNREC s belief that
spil | age of hazardous wastes onto the ground had occurred during the fire on



Septenber 7, 1984, and at other tines previous to that incident. DNREC
ordered Chem Solv to halt all hazardous waste handling operations with the
exception of those associated with cleanup of the site. 1In addition, the
Order required Chem Solv to renpve contaminated soil fromthe site and to
initiate a ground water nmonitoring program DNREC initiated a soil and
ground water investigation after the owners of Chem Solv failed to conply
with the Order. In August 1985, DNREC term nated Chem Solv, Inc.'s interim
status under RCRA and denied Chem Solv, Inc.'s request for a RCRA Part B
permit to store hazardous waste.

In 1985 DNREC renmpoved a | arge portion of the drum storage pad and excavated
1300 cubic yards of contami nated soil to the depth of the water table.
Figure 2 shows the approxi mte area of excavation. The soil was staged
onsite for later remediation. Subsequently, DNREC contracted with SMC
Martin, Inc. (SMC Martin), an environmental consultant, to evaluate renedia
alternatives for onsite treatment of the excavated soil

SMC Martin conducted two initial rounds of soil sanpling in May 1985. The
sanpl i ng schenme was designed to deternine the foll ow ng:

1. Whether any contaninated soil remained in the sidewalls or floor of the
excavati on;

2. The range of concentration of contam nants in the soil stockpile for the
eval uation of feasible renmedial alternatives; and

3. Whet her any conpounds other than VOC s had contam nated the soils.

SMC Martin collected soil sanples fromthe stockpiled soils, andfromthe
floor and sidewalls of the pit, and analyzed them for selected VOCs. Tota
VOC concentrations ranged from O ug/ kg (m crogranms per kilogram) to 120
ug/kg in the sidewalls, 132 ug/kg to 3640 ug/kg in the floor, and 26 ug/kg
to 244 ug/kg in the stockpiled soils. VOC contam nation consisted of TCE
and TCA.

Based on results fromthe May 1985 sanpling, SMC Martin concluded that soi
shreddi ng/ aeration was the appropriate alternative for renediation of the
soil and issued a report entitled Evaluation of Renmedial Alternatives for
Soi | and Groundwat er Cl eanup at the Chem Sol v Sol vent Recovery Facility,
Cheswol d, Del aware, dated May 18, 1985.

I n August 1985, a second round of soil sanples was collected fromthe in-

pl ace soils adjacent to the stockpiled soils and anal yzed for VOCs and
aci d/ base neutral organic conpounds. No acid/base neutral conmpounds were
detected. VOC concentrations ranged from 1.9 to 31 ug/kg. Sanples were

al so collected fromthe stockpiled soils and analyzed for VOCs. Total VOC
concentrations ranged from1.1 to 480 ug/kg. These results indicated that
the stockpiled soil contained significant |levels of VOCs and that the
excavation had not extended to an adequate depth, although soil was renoved
to the water table. Sone m nor VOC contam nation existed in the in-place
soil .

The soil shreddi ng process began on Septenber 9, 1985 and continued unti
Novenber 7, 1985. The stockpiled soils were repeatedly passed through the



soi |l shredder equiprment. Sanples of the soil were taken before and after
shreddi ng and were anal yzed for VOC concentration, npisture content, grain
size, and pH. Wen analytical results indicated that additional passes of
the soil through the shredder did not result in any additional reduction in
VOCs, the soil was placed into the excavated pit and conpacted. O herw se,
the soil was returned to the shredder for another pass.

SMC Martin published the findings of the soil shredding operationin a report
entitled Renpoval of Volatile Organic Contaminants from Soils at the Chem
Sol v Sol vent Recovery Facility, Cheswol d, Delaware, dated May 20, 1986.

DNREC al so conducted an extensive investigation into ground water

contami nation associated with the Chem Solv facility. Between Septenber
1984 and June 1986, DNREC installed 43 nonitoring wells and 7 recovery wells
on and around the site. Mnitoring wells were installed in the shallow and

i nternedi ate zones of the Colunbia Formation, that is, above and bel ow t he

| ow perneability silt layer which is found beneath the former Chem Sol v
facility and extends across Route 13. Sanples of ground water fromthese
and donestic wells in the vicinity of Chem Solv were collected and anal yzed
for organic priority pollutants, primarily VOCs, beginning in October 1984.

Early anal ytical data collected by DNREC i ndi cated that ground water
contamination in the shallow aquifer consisted of VOCs, primarily TCE and
associ ated chl orinated hydrocarbons. Maxi mum detected concentrations ranged
from2.8 ug/l (mcrograms per liter) chlorobenzene to 130,000 ug/l TCE

O her VOCs detected and their nmaxi mum concentrations were as foll ows:
benzene (360 ug/l), chloroform (669 ug/l), 1,1-dichloroethane (1,1-DCA) (414
ug/l), 1,1-dichloroethylene (3,200 ug/l), 1,2-dichloroethane (1,2-DCA) (30
ug/l), trans-1, 2-dichloroethylene (1,000 ug/l), ethylbenzene (1,100 ug/l),
tol uene (2,300 ug/l), TCA (1,800 ug/l), mxylene (250 ug/l), o-xylene (106
ug/l), and p-xylene (111 ug/l). The inorganic el ement manganese was al so
found at el evated |evels.

Conti nued nonitoring of ground water quality indicated that by October 1985
t he contami nant plume had mgrated beyond the property boundary to the
eastern side of Route 13. Total VOC levels in the nedian of Route 13 were
as high as 418 ug/l and TCE was detected on the east side of Route 13 at a
| evel of approximately 200 ug/l. Contam nant concentrations in the

i ntermedi ate zone nonitoring wells never reached the high levels found in
the shall ow zone. The maxi num detected VOC | evels in the internmedi ate zone
monitoring wells were 1.3 ug/l chloroform 1.2 ug/l 1,1-DCA, 38 ug/l 1,2-

di chl oropropane, 2.3 ug/l toluene, 2.1 ug/l TCA, and 3.4 ug/l TCE

I nformati on gathered during this early investigation allowed DNREC to assess
t he general hydogeol ogi c conditions underlying the site and to delineate the
pl ume of VOC-contam nated ground water. |In April 1985, DNREC retained SMC
Martin to evaluate alternatives for ground water renediation at the site.
Because of SMC Martin's findings, DNREC decided to inplenment a ground water
treatment systemthat included a collection systemand treatnent of the
col l ected ground water by air stripping.

The ground water collection system becane operational in Decenmber 1985.
Seven recovery wells were installed onsite and were designed to contain the
maj or portion of the plume within a 150-foot radius fromthe center of the



system Analytical results were obtained for both the untreated and treated
ground water. In January 1986, total VOC | evels were 37,946 ug/l in the
untreated ground water and 3.5 ug/l in the treated water. Total VOC
concentrations in the untreated ground water gradually decreased to a | ow of
1.7 ug/l in April 1988 and then increased to levels ranging from49.4 ug/l
in May 1988 to 173.2 ug/l in July 1988. Total VOC levels in the treated

wat er ranged from not detected to 10.5 ug/l.

In Septenber 1988, the air stripping tower collapsed. Collected ground
wat er was no | onger discharged to the air stripper but DNREC continued to
di scharge to the Kent County sewer systemuntil Novenber 1988 when the
ground water collection system was shut down permanently. DNREC conti nues
to conduct quarterly nonitoring of several donestic wells in the area. 1In
1987, DNREC replaced one domestic well, the Gearhart well indicated on
Figure 4 on the east side of Route 13, after VOCs were detected in the well
The replacenment well was drilled into a deeper uncontam nated aquifer

2.2 Enforcenent Activities - EPAinitially proposed the Chem Solv site for
i nclusion on the National Priorities List (NPL) on January 22, 1987.
Subsequent |y, procedural issues arose and new technical information becane
avail able, resulting in EPA reproposing the site on June 24, 1988. EPA

pl aced the site on the NPL on August 30, 1990.

I n Decenber 1987, EPA issued Special Notice Letters to approximtely 30
potentially responsible parties (PRPs) inviting themto performthe Renedi a
I nvestigation/Feasibility Study (RI/FS) for the ChemSolv site. In

Sept enber 1988, DNREC, EPA and 21 of the PRPs entered into an Administrative
Order on Consent (AOC). Under the AOC, the PRPs agreed to performthe
RI/FS, with DNREC and EPA oversight, in accordance with CERCLA.

3.0 HIGHLI GHTS OF COMMUNI TY PARTI Cl PATI ON

Pursuant to CERCLA 113(k) (2) (B) (i)-(v), the RI/FS reports and the
Proposed Plan for the Chem Solv site were released to the public for comment
on January 15, 1992. These two docunents were nmade available to the public
in the Adm nistrative Record file |ocated at the EPA Docket Roomin Region
I'11"s Philadel phia office, the DNREC office in New Castle, DE, and at the
Wlliam C. Jason Library at Delaware State College in Dover, DE. The notice
of availability of these docunments was published in The WI ni ngton News
Journal and The Del aware State News on January 15, 1992. A public coment
period on the docunments was held from January 15, 1992 to February 14, 1992.
In addition, a public neeting was held on February 6, 1992. At this
nmeeting, representatives from EPA and DNREC answered questi ons about
conditions at the site and the renedial alternatives under consideration. A
response to the coments received during the public coment period,

i ncludi ng those expressed verbally at the public neeting, is included in the
Responsi veness Sunmary, which is part of this Record of Decision (ROD)

This ROD presents the sel ected renedial action for the Chem Solv, Inc. site
in Cheswol d, Del aware, chosen in accordance with CERCLA and, to the extent
practicable, the National O and Hazardous Substances Pol |l ution Contingency
Plan (NCP), 40 C.F.R Part 300. The decision for this site is based on the
Administrative Record file placed in the above-nentioned | ocations.

4.0 SCOPE AND ROLE OF REMEDI AL ACTI ON



Thi s ROD addresses ground water contam nation in the Colunbia aquifer, the
only nedia requiring renmedial action at this site. The renedial action

obj ectives are to prevent exposure to the contam nated ground water at the
site and to restore the ground water to its beneficial use. In the vicinity
of this site, the Colunbia aquifer is a potential drinking water source.

5.0 SUMVARY OF SI TE CHARACTERI STI CS

In accordance with the AOC signed in 1988, the PRPs perfornmed a RI/FS to
assess the nature and extent of contam nation of the |ocal ground water and
the soil in and around the former excavated area by site-rel ated

contanmi nants. The PRPs al so perfornmed a risk assessnent to evaluate the risk
to human health and the environnent from exposure to site contam nants.

The Rl included soil, ground water, and stratigraphic investigations. Ten
soil borings were drilled within the boundary and around the edge of the
former excavated area and 32 soil sanples were collected to eval uate whet her
contamination remained in these areas. Soil sanples were analyzed for al
Target Compound List (TCL) and Target Analyte List (TAL) paraneters. Five
stratigraphic borings were also drilled dowgradient to deternine the extent
of the silt layer which had been identified directly beneath the facility.
Seven additional monitoring wells were installed. G ound water sanples were
collected fromthese wells and from seven existing wells and anal yzed for

all TCL/ TAL paraneters. Analytical data fromthe ground water sanpling were
eval uated to determ ne the horizontal and vertical extent of ground water
contam nation in both the shallow and internedi ate zones of the Col unmbi a
aqui fer.

5.1 Soils - Low concentrations of organic conpounds were detected in onsite
soils, generally at levels below or close to the nethod quantitation limt
(Figure 7). These conmpounds included VOCs (TCE, chloroform nethylene
chloride, toluene, and xylene), semivolatile organics (benzoic acid, bis

[ 2et hyhexyl ] phthal ate, butyl benzyl pht hal ate, and i sophorone), and

pestici des (DDD, DDE, and DDT). Twenty inorganic elenments were detected in
onsite soils at background levels. Generally soils fromwthin the fornmer
excavated area had | ower concentrations of both organic and inorganic
conmpounds than soils | ocated outside the fornmer excavated area.

Results from soil sanples collected within the boundary of the forner
excavated area confirmthat the DNREC soil renediation program successfully
removed VOCs fromthe soils. Toluene and xyl ene were detected bel ow net hod
quantitation limts in only one sanple at estimated concentrations of 2
ug/ kg and 3 ug/ kg, respectively. In addition, analytical results from
sanpling | ocations around the forner excavated area show maxi mum | evel s of
chl oroform (15 ug/kg), nmethylene chloride (4 ug/kg), and TCE (5 ug/kg) at

| evel s near the analytical detection linmt and indicate that the soi
remedi ati on program enconpassed the entire source area.

Sonme senivolatile organics were detected both within and outside the forner
excavated area at |ow concentrations. Conparison of data obtained fromsite
background soils indicates that the pesticides detected in onsite soils are
ant hropogeni c. These conpounds probably resulted from previ ous pesticide
use at the adjacent open field. |In addition, background data indicate that



the 20 inorganics detected in onsite soils are generally w thin background
concentrations (Table 1). A slightly elevated |ead level in one onsite soi
sanple is likely attributable to the fact that the site is directly adjacent
to Route 13.

5.2 Gound Water - Figure 8 summari zes the rel evant ground water data
collected during the RI. Wells 9A 22A, 33A, 39A 41A, MAB-3-17, MAG-5-18,
MAS- 6- 25, and MAG-7-25, drilled to depths of 25 feet or less, are located in
the shall ow zone of the Colunbia aquifer. Wells 9B, 5B, MW-1-43, MA -4-40,
and MAV-2-40 are drilled in the internedi ate zone to depths of approxi nately
40 feet. Ground water flows to the northeast in both the shall ow and
internmedi ate zones. Wells 22A and MN-1-43 are | ocated upgradi ent of Chem
Sol v and represent background conditions. Wells 9A 9B, 5B, and 33A are

| ocated within the property boundary. The renmi nder of the wells are | ocated
downgr adi ent of the property boundary in the direction of ground water fl ow

5.2.1 Shall ow Zone Investigation - Eleven VOCs (acetone, benzene,

1, 1-di chl oroet hane, cis-1,2-dichloroethene, 1,2-DCA, nethylene chloride,
tetrachl oroet hene (PCE), toluene, TCA, TCE, and total xylenes) were found
during the ground water investigation. Total VOC concentrations ranged from
5 ug/l in well MAS-5-18 to 563 ug/l in well 33A to 921 ug/l in well MAG-7-
25. Twelve VOC tentatively identified conmpounds (TICs) were found in wel

26A and well MAG-7-25. Phenol was found in one well at 9 ug/l. Eleven

sem volatile TICs were detected in three downgradient wells. No pesticides
were found in any sanple.

Well's 33A and 26A showed the highest concentrations of site-related
contamination. TCE concentrations were highest in well 33A at 540 ug/l.
Well 26A, located on the adjacent property just north of Chem Solv, was

found to be contaninated with benzene, toluene, and several VOC TICs. It is
uncertain whether the contam nation in well 26A may be partially
attributedto USTs or the operation of a filling station on this property in

the past; however, well 26A is situated downgradient fromthe initial source
at Chem Solv and certain conpounds found in this well (benzene, tol uene,

TCE, and 1,1-DCA) during and previous to the Rl have al so been deternined to
be associated with Chem Solv. The contanmination in well 26A will be
addressed, therefore, by the selected remedy for the Chem Solv site.

Sources other than Chem Solv are believed to be the cause of contam nation
found just north of the intersection of Routes 13 and 42. VOC contami nation
found in MAG-7-25 has been interpreted to be representative of conpounds
found in the subsurface after gasoline or other petrol eum hydrocarbons are
spilled. DNREC UST files docunment that USTs were |ocated at several forner
gasoline stations located at this intersection and just west of Route 13 on
Route 42, as discussed in Section 1.0. Some of these tanks were known to
have | eaked in the past or were reported to be cracked when renoved fromthe
ground. The contam nati on associated with these suspected sources north of
Route 42 is not within the boundary of the contamn nant plunme associated with
the Chem Solv site and therefore will not be addressed as part of the renmedy
for the site.

I norgani cs detected at elevated levels in shallow ground water sanples
i ncl ude manganese and zinc. Elevated zinc levels were found only in wel
33A and are believed to be caused by the gal vani zed steel casings of the



recovery wells located in the vicinity of well 33A. These recovery wells
wi |l be renmpoved during the performance of the selected renedial action at
the site as set forth in Section 9.0 of this docunment.

The hi ghest concentrations of manganese, approximtely 23,000 ug/l, were
detected in well 26A. Elevated levels were also found in wells further
downgradi ent, but at conparatively lower |evels (1800 ug/l at well 41A; 1300
ug/l at well 39A). Manganese concentrations in wells that weresanpl ed and
| ocated within the Chem Solv property boundary were only as high as 148
ug/l. Ilnorganic conpounds, such as manganese, becone nore soluble in water
under anaerobic conditions. Low pH and dissolved oxygen concentrations for
wel | 26A indicate that these conditions exist in this location. The
anaerobic conditions are believed to be influenced by the natura
degradation of the hydrocarbon contam nants found in this well. The

di ssol ved manganese consequently nmoves with ground water to the northeast
resulting in elevated | evels of manganese in wells 39A and 41A

5.2.2 Internediate Zone |Investigation - Gound water data collected from
wells in the intermedi ate zone of the aquifer indicate that inpact to this
zone has been limted by the presence of the |ow perneability silt |ayer
beneath the site. However, sonme VOC contanination has occurred as indicated
by low |l evels of VOCs in the internediate zone nonitoring wells and nearby
donmestic wells (Figure 8).

Low concentrations of volatile and sem volatile organi c conpounds were found
in the two wells located within the property boundary and the upgradi ent
well. TCE was detected in well 5B at an estinmated concentration of 5 ug/l
and was not detected in well 9B at the quantitation limt. Tota
sem vol atile organic TICs were 10 ug/l in the upgradient well (MA-1-43),
103 ug/l in well 5B, and 60 ug/l in well 9B. No volatile organic TICs,
sem vol ati |l e organi ¢ conmpounds, or pesticides were detected in any ground
wat er sanple. Elevated levels of nmercury were found in well 9B; however,
further investigation revealed that the majority of the nercury exists in
the less toxic inorganic formand is not of concern at the concentrations
det ect ed.

5.2.3 Donestic Wells - DNREC has nonitored several donestic wells in the
area periodically since 1984. Sonme of these wells are screened in the water
tabl e aqui fer, some are much deeper, and many are of unknown depths.
Asmentioned in Section 2, one well, the Gearhart well |ocated on the east
side of Route 13 (see Figure 4) was replaced in 1987 after becomni ng
contanminated with VOCs. Sanples collected in March 1991 fromthe Anmerican
Roofi ng, new Gearhart, and Sinmon wells, the three wells located closest to
the Chem Solv property, indicated little inpact fromthe site (Figure 8).
The American Roofing well showed 1,2-DCA at 5 ug/l. No other VOCs were
detected in the three wells. Manganese and zinc were not found at el evated
l evel s. Mercury was not detected.

In sutmary, soil sanpling results indicate that the soil shreddi ng operation
conducted by DNREC in 1985 was sufficient to renediate the contam nation in
the source area. Very little contam nation of soil remains and is at such
low | evels that no further action is warranted. No potential or current
threat to human health or the environnent is presented by the onsite soils.



Ground wat er, however, renmins contam nated with several VOCs, primarily TCE
and benzene, and the inorganic contani nant manganese. The ground water
contami nation exi sts beneath the Chem Solv property and extends laterally
sonme di stance to the northeast in the direction of ground water flow to
approximately well 41A |located on the east side of Route 13. The hi ghest
concentrations of contaminants in the ground water have been found in one
monitoring well on the Chem Solv property and in one well on the adjacent
property directly to the north. Vertically, the contam nation has been
detected in the uppernost water table aquifer beneath the site, the Col unbia
Formation, with the majority present within the upper 20 feet, the shall ow
zone. Very |low concentrations of contam nants have been found at depths of
approximately 40-50 feet in nonitoring wells and in sonme domestic wells in
the area. Based on the |ow concentrations of contam nants that were
detected relative to their solubilities in water, EPA has determined that it
is extremely unlikely that dense nonaqueous phase |iquids (DNAPLs) exi st
beneath the site. 6.0 SUWMMARY OF SI TE RI SKS

A Ri sk Assessnment was prepared by the PRPs to assess the potential human
health and environnmental effects that nay result from exposure to

contam nants fromthe site. The Ri sk Assessment can be found in Section 5
of the Renedial Investigation Report, BCM Engi neers, Inc., Novenber 1991
EPA subsequently nodified the human health risk assessnment. Al
docunentation is included in the Adm nistrative Record file for the site.
The revisions are included in the risk discussion presented in this section.
Based on the Ri sk Assessnment, as nodified by EPA, it has been determn ned
that actual or threatened rel eases of hazardous substances fromthis site,
if not addressed by inplenmenting the response action selected in this ROD
may present an imminent and substantial endangernent to public health and
wel f are.

6.1 Human Heal th Assessnent

6.1.1 Contam nant ldentification Information - No organic or inorganic
conmpounds were determ ned to be of concern in soil because the
concentrations detected were in the range of background concentrations which
are not above acceptabl e health-based | evels, represented isolated events
unrelated to previous site activities, or were infrequently detected at | ow
concentrations. EPA consequently concluded that onsite soils do not pose a
human health or environnental threat. The remminder of the risk assessnent
was not performed for soils because no contam nants of concern were
identified.

Cont anmi nat ed ground water was the only nedium found to pose a threat to
human health or the environment at the Chem Solv site. The contam nants of
concern for ground water listed in Table 2 include several VOCs detected
during the RI and one inorganic contam nant, nmnanganese, al so detected during
the RI. The reasonabl e maxi mum exposure (RME) val ues for the contam nants
of concern are also listed in Table 2. The RME represents the 95 percent
upper bound confidence interval for the arithnmetic mean. It is a statistica
estimate of the highest average concentration predicted to occur in 95 out
of 100 sets of sanmples. The RME is used to account for the fact that the
actual nunber of samples is relatively small to accurately predict the

aver age.



6.1.2 Exposure Assessnent - The exposure assessnent determ nes the pathways
that may result in human exposure, the nass of chem cals at the point of
exposure, and the concentration of each chem cal absorbed by the exposed

i ndi vidual on a daily basis (chronic daily intake, CDI). Exposure pathways
include all the various ways in which hunmans come in contact with the
contami nants of concern, either currently or at sonme tine in the future.

The only conpl ete exposure pathway identified at the Chem Solv site is
residential use of the ground water. Currently, one drinking water well is
| ocated within the property boundary and several are |ocated downgradient.
Potenti al routes of exposure include ingestion of ground water, inhalation
of indoor air containing VOCs, and dermal absorption during showering or
bat hi ng.

The potential for contam nation of honegrown fruits and vegetabl es during
wat ering and the rel ease of contanminants to surface water were al so

consi dered. Since the contami nants of concern are primarily VOCs which will
volatilize during watering, they have little to no potential for
accurrul ati on i n honegrown food.

The di stance to the nearest point of surface water discharge is 0.4 niles,
and | ow concentrations of VOCs indicate that the potential for elevated
concentrations in this stream the Al ston Branch of the Leipsic River, is
hi ghly unlikely. Nevertheless, an exposure pathway quantified for dernal
absorption during showering or bathing can be used to sem -quantitatively
eval uate exposure in the stream

Exposure during recreational use of the streamwi |l be primarilydermal, with
occasional wetting of the hands, feet, and |lower |egs of children. The use
of the exposure pathway for dermal absorption during showering and bat hi ng

assunes daily contact with ground water over the entire body. |If this
pat hway poses no significant risk, sporadic dermal exposure to water in the
streamw || pose even less risk. |In fact, as explained bel ow, the dernal

absorption route al one does not pose an unacceptable risk. Therefore, no
adverse health effects would be expected fromuse of the stream

The objective of the exposure assessnent is to determ ne how nmuch of the
chemical is actually taken into the body (dose or CDI). The dose received
daily is expressed as the nmilligrans of contam nant per kil ogram of body

wei ght per day (nmg/kg/day). A nunber of assunptions are used to calculate
the dose for each identified exposure pathway since it is seldom possible to
nmeasure a specific dose. The assunptions used for this risk assessnent are
presented in Table 3. Separate calcul ations were performed for adults and
chil dren because children are considered a nore sensitive subpopul ation

The data for the ground water monitoring wells were evaluated to deterni ne
which wells were npst representative of the ground water quality at the
site. The data fromthese wells were then conbined to estimte
concentrations in a hypothetical drinking water well placed in the

contam nated area. Data fromthe internediate and shallow zone wells 5B

26A, 33A, and 39A were conbined to sinulate ground water use in the area.
Area drinking water wells are generally installed at depths greater than 100
feet; however, the high porosity of the soil and the absence of a true
confining layer in all areas suggests that water fromthe shallow zone is



likely to be included in the recharge for the internediate zone wells. In
this way, human exposure to water fromthe shall ow aquifer may occur

6.1.3 Toxicity Assessnent - Cancer potency factors (CPFs), al soknown as

sl ope factors, have been devel oped by EPA' s Carci nogeni c Assessment Group
for estimting excess lifetinme cancer risks associated with exposure to
potentially carcinogenic chem cals. CPFs for contam nants of concern which
contribute to the carcinogenic risk are presented in Table 4. CPFs, which
are expressed in units of (ng/kg/day)[-1], are nultiplied by the estinmated
chronic daily intake (CDI) of a potential carcinogen, in ng/kg/day, to
provi de an upperbound estimte of the excess lifetinme cancer risk associated
Wi th exposure at that intake level. The term "upper bound" reflects the
conservative estimte of the risks calculated fromthe CPF. Use of this
approach nmakes underestimation of the actual cancer risk highly unlikely.
Cancer potency factors are derived fromthe results of human epi deni ol ogi ca
studi es or chronic ani mal bi oassays to which animal -to-human extrapol ation
and uncertainty factors have been appli ed.

The wei ght of evidence, also presented in Table 4, reflects the degree of
confidence in the data used to deternine that the chemical is a human

carci nogen. EPA toxicol ogists recognize that the risks associated with a
known human carci nogen, based on epi deni ol ogi cal studies, should be
evaluated differently fromthose of a chem cal that causes tunor production
in alimted nunber of | aboratory aninmals. Each carcinogen is assigned to a
group according to the quality and quantity of evidence for carcinogenicity
in humans and aninmals. The definitions for the groups are presented in
Tabl e 5.

The potential for adverse noncarcinogenic health effects is estinated with a
toxicity value known as a reference dose (RfD). RfDs are associated with
adverse health effects, which are also referred to as toxicity end points.
The RfDs and toxicity endpoints for the contaninants of concern are |isted
in Table 6.

The nmodel to deternmine RfDs fromthe dose-response assessment assunes that
there is a concentration for noncarci nogens bel ow which there is little
potential for adverse health effects over a lifetinme of exposure. The RfD
is designed to represent this threshold Ievel.

The RfD is calculated fromthe highest chronic exposure |evel that did not
cause adverse effects (the no-observed-adverse-effect level, or NOAEL) in
animals. The NOAEL is divided by a factor to account for any uncertainty
such as using data on animals to predict effects on humans and an al |l owance
for sensitive individuals. Uncertainty factors range from1 to 10, 000,
based on the confidence | evel associated with the data. The resulting RfD
(nmg/ kg body weight/day) is used to quantify the risk.

6.1.4 Risk Characterization - The risk characterization conbines the dose
with the toxicity value to estinate a nunerical value for the risk. There
are several differences between the approach used to describe risk for
carci nogens (cancer risk) and for noncarci nogens (hazard index, H).

6.1.4.1 Carcinogenic Risks - Excess lifetine carcinogenic risk is
calculated by multiplying the dose (CDI) tines the slope factor. These



risks are probabilities that are generally expressed in scientific notation
(e.g., 1 x 10[-6]). An excess lifetine carcinogenic risk of 1 x 10[-6]

i ndicates that, as a plausi ble upper bound, an individual has a one in one
mllion chance of devel oping cancer as a result of site-related exposure to
a carcinogen over a 70 year lifetinme under the specific exposure conditions
at a site. Carcinogenic risk estimates for the sane chenical in different
exposure pathways are added together. Also, carcinogenic risks for
different chemicals are added together to deternmine the risk associated with
t he exposure pathway for all the chenicals.

EPA has not established an intake | evel bel ow which no adverse carci nogenic
effects woul d be expected to occur. Instead, in the NCP, EPA has identified
a range of acceptabl e carcinogenic risks of 1 x 10[-6] to 1 x 10[-4]for
Superfund sites. This nmeans that target risk levels are between an upper
limt of 1 in 10,000 probability of excess cancer incidence to a |ower |imt
of 1 in 1,000, 000.

Tabl e 7 presents carcinogenic risk values for each exposure pathway and for

each contam nant in each pathway. The total carcinogenic risk for the

i ngestion pathway is 5 x 10[-5]. The majority of risk is attributed to TCE
and benzene, 2 x 10[-5] for each. Total carcinogenic risk for the

i nhal ation pathway is also 5 x 10[-5] with TCE and benzene contributing the

greatest risk at 3 x 10[-5] and 2 x 10[-5], respectively. Dernmal absorption
presents a total carcinogenic risk of 8 x 10[-6], an order of magnitude

| ower than ingestion and inhalation. Total carcinogenic risk for al

pat hways is 1.1 x 10[-4] which exceeds the upper bound (1 x 10[-4]) of EPA's
target risk range.

6.1.4.2 Noncarcinogenic Risks - Potential concern for noncarcinogenic
effects of a single contaminant in a single mediumis expressed as the
hazard quotient (HQ (or the ratio of the estinmated intake derived fromthe
contami nant concentration in a given nmediumto the contam nant's reference
dose). By adding the HQ for all contam nants within a medi umor across al
nmedia to which a given popul ati on may reasonably be exposed, the Hazard
Index (HI') can be generated. The H provides a useful reference point for
gaugi ng the potential significance of multiple contam nant exposures within
a single nmediumor across nedia. HI values less than 1.0 indicate that
lifetime exposure has limted potential for causing an adverse effect in
sensitive popul ations. H values greater than 1.0 show that acceptable
exposure | evel s have been exceeded.

Tabl e 8 presents the noncarcinogenic risks presented by each exposure

pat hway and contani nant. Separate calculations are perfornmed for adults and
children because children are considered to be a nore sensitive

subpopul ation. The Hl values exceeded 1.0 for ingestion of ground water for
both adults (4.0) and children (11.0). Wth an HQ of 4.0, nmanganese is the
contami nant driving the risk for this pathway. The remai nder of the

contami nants present HQ well below 1.0 and contribute insignificant risk.

For the inhalation and dermal absorption pathways the HQ val ues do not
exceed 1.0 for either adults or children, indicating that the potential for
adverse health effects frominhalation or dermal absorption is not expected.
The HQ for adults for the inhalation pathway is 2 x 10[-2] and the HQ for
children is 5 x 10[-2]. For the dermal absorption pathway, the HQ for



adults is 5 x 10[-3] and the HQ for children is 7 x 10[-3]. The total H
for all three pathways for adults is 4.0 and for children is 11.0, both of
whi ch exceed the acceptable H of 1.0.

6.2 Environnental Risk Assessnment - The environmental risk assessnent
performed for the Chem Solv site found no unacceptable risks to the
environnent. There are no contaninants in the soils at significant
concentrations above background. The contam nants of concern in ground water
were evaluated for potential inpacts on aquatic |ife at the point of

di scharge into the nearest surface water, the Alston Branch of the Leipsic
River (Figure 1). The evaluation conpared the cal cul ated concentrations at
the point of release with water quality guidelines (Table 9). Al predicted
concentrations based on the RME concentrations for each contam nant are

bel ow chronic toxicity guidelines indicating that there is little to no
potential for inpact on aquatic |ife at the discharge point.

No critical habitats, endangered species or habitats of endangered species
have been identified in the area. The Chem Solv property is vegetated with
perenni al plants (e.g., clover, cow vetch, fleabane, plantain, ironweed, and
several perennial grasses). |In the area where soil excavation and
remedi ati on took place, a depression exists where water accumul ates
afterprecipitation. This area is vegetated with sone of the sanme plants but
many of the predoninant plants found on the rest of the property cannot

tol erate such wet conditions.

6.3 Renedial Action Objectives and Cl eanup Levels

The human health risk assessment indicates that the carcinogenic risk (1.1 x
10[-4]) and the noncarcinogenic risks (Hazard Index of 4.0 for adults, 11.0
for children) associated with the site exceed acceptable |evels and
therefore warrant renedial action to clean up ground water at the site.
Renmedi al action objectives and ground water cleanup |evels nust therefore be
est abl i shed.

The renedi al action objectives for the site are to restore the ground water
to its beneficial use as a potential drinking water source and to prevent
exposure to the contami nated ground water until the restoration is conplete.
Cl eanup levels for the contaninants of concern are listed in Table 10. In
accordance with 300.430(e)(2)(i) of the NCP, 40 C.F. R 300.430(e)(2)(i), the
non-zer o Maxi mum Cont am nant Level Goals (MCLGs) and, where the MCLG is
zero, Maxinmum Contami nant Levels (MCLs) devel oped under the Safe Drinking
Water Act are the appropriate cleanup levels for the mpjority of the

contanmi nants. For acetone and nanganese, risk-based cleanup |evels were
devel oped because MCLs do not exist. The cleanup |level for manganese is
based on the No Cbserved Adverse Effect Level (NOAEL) and consideration that
manganese mni ght be consumed from sources other than water. The cl eanup

| evel for acetone is a Drinking Water Equival ent Level calcul ated using the
Ref erence Dose (RfD)

7.0 DESCRI PTI ON OF ALTERNATI VES
Fromthe results of the Renedial Investigation (RI) and the Ri sk Assessnent,

it has been deternmined that only one nmedi um of concern exists at the site.
This has been identified as the ground water in the Col unbia aquifer which



has been contam nated by VOCs and manganese. The NCP requires that the
alternative chosen to clean up a hazardous waste site nmeet nine criteria
The alternative nust protect human health and the environnment, be cost
effective, and neet the requirenments of environnental regul ations.

Per manent sol utions to contam nati on problens shoul d be devel oped wherever
possi bl e. The solutions should reduce the volunme, toxicity, or mobility of
the contaminants. Enphasis is also placed on treating the wastes at the
site, whenever this is possible, and on applying innovative technol ogies to
cl ean up the contam nants.

The FS evaluated a variety of technol ogies to see which were appropriate for
addressing the contam nation at this site. The technol ogies determ ned to
be nost appropriate were devel oped into renedial alternatives. These
alternatives are presented and di scussed below. All costs and

i mpl enmentation tineframes provided for the alternatives below are estimtes
and shoul d be used for conparative purposes only.

COVMON ELEMENTS

The alternatives considered for the site include several conmon el enents.
First, all alternatives include a nonitoring programfor evaluation of
ground water quality. The FS assuned that nonitoring would include sanpling
of onsite and offsite nonitoring wells and residential wells imediately
downgr adi ent of the Chem Solv property, that the anal yses woul d include VOCs
and netals, and that approxinmately eight wells would be sanpled for
nmoni t ori ng purposes. The nmonitoring costs associated with each alternative
are based on these assunptions. Final determnation of the specific nunber
and location of wells, the frequency of sanmpling, and the anal ytica
paranmeters and nethods to be included in the nonitoring program during

i mpl ementation of the selected remedy will be nade by EPA during the
remedi al design for the site.

Second, all alternatives include renmoval of seven existing recovery wells

| ocated on the Chem Solv property. These wells are constructed of

gal vani zed steel which is believed to be contributing to I evels of zinc
above background in the imediate vicinity of the ground water collection
systeminstalled by DNREC in 1985. Since the collection systemis no |onger
operable, the recovery wells will be removed. Abandonnment of these wells
will be performed in accordance with the Del aware Regul ati ons Governing the
Construction of Water Wells, Title 7, Del aware Code, Chapter 60, 6010.

Third, Alternatives 2 through 5 include a ground water restriction zone to
be instituted and enforced by DNREC. This institutional control would
restrict future installation of residential wells in the Colunbia aquifer in
the contaminated area and an appropriate buffer zone until cleanup |evels
are achieved. Alternatives 3 through 5 also include provisions for an
alternate water supply to existing users should ground water nonitoring

i ndicate that contanminants are present in a well at concentrations exceeding
cl eanup | evels.

Five alternatives were evaluated to deal with the risks posed by current
and/or future ground water contanination. Alternative 1 is considered no
action because no active renedi ati on would be conducted. Alternatives 2 and
3 are considered limted action since they include institutional controls



or, in the case of Alternative 3, an alternate water supply. Alternatives 4
and 5 offer two approaches to active renedi ation of the contamn nated ground
wat er .

Cost figures include capital costs, annual operation and mai ntenance (O & M
and present worth costs for each alternative. An interest rate of 10
percent before taxes and after inflation was assuned for the present worth
analysis. The following is a brief summary of each of the alternatives

eval uated for the site:

Alternative 1: No Action, G ound Water Mnitoring

Capital Costs: $13,500
Annual O & M $25, 000 - $81, 000
Present Worth: $385, 000

The NCP requires that the "no action" alternative be evaluated at every site
to establish a baseline for conmparison. Under this alternative, no further
action would be taken to renedi ate the ground water contami nation or to
prevent exposure to the ground water either fromexisting residential wells
or fromresidential wells which nmight be installed in the future. This
woul d all ow the continued mgration of contam nation in the ground water,
resulting in additional exposure of individuals to contam nants exceedi ng

cl eanup | evels.

The nonitoring program di scussed above woul d be included to nonitor ground
water quality while the contanmination is reduced to cleanup | evels by
natural attenuation. Natural attenuation is a conbination of processes,
such as bi odegradation, dilution, and dispersion that occurs within the
aquifer and is estimated to take approximately 14 years. This estimate is
based on concentrations of TCE and benzene in ground water being reduced to
MCLs. The assunption has been nmade that if the VOCs are renoved, the

condi tions causing the manganese to becone sol ubl e would be elimnnated thus
reduci ng the el evated manganese concentrati ons.

The costs |isted above are based on quarterly nmonitoring for the first 2
years, sem annual monitoring for the next 5 years, and annual nonitoring
thereafter. Annual nonitoring would continue for 3 years after reaching the
cleanup levels. The range in O&M costs reflects the range in the frequency
of nonitoring. In accordance with EPA gui dance set forth in "Structure and
Components of Five-Year Reviews," My 23, 1991, OSWER Directive 9355.7-02, a
policy review of the renedial action would be conducted not |ess than every
5 years fromthe initiation of such renmedial action to interpret the ground
wat er data and to monitor the progress of natural attenuation. After review
of the nonitoring data, the scope of the nonitoring programwoul d be
adjusted if determ ned necessary by EPA. This alternative is considered to
be easily inplenentable.

Alternative 2: Ground Water Monitoring, Gound Water Restriction Zone
Capital Cost: $18, 500

Annual O & M $25, 000 - $81, 000
Present Worth: $391, 000



As with Alternative 1, this alternative includes no action to remediate the
ground wat er contam nation or to prevent exposure to contam nated ground
water fromexisting residential wells. G ound water contamn nati on woul d
continue to exceed cleanup |levels and would continue to mgrate

downgradi ent. A ground water nonitoring programwould be inplenmented as

di scussed in Alternative 1. Alternative 2 would provide increased protection
of human health conpared with Alternative 1 because it would use
institutional controls to reduce the potential for exposure to contam nated
ground water for future users.

This alternative varies fromAlternative 1 in that it provides a certain

| evel of protection by restricting ground water use for future users by
using institutional controls. 1In this case, DNREC would institute a ground
water restriction zone to restrict future installation of residential wells
in the contanminated area until contam nation has naturally attenuated to
cleanup levels in approximtely 14 years. DNREC has adninistrative prograns
to support these restrictions, including well permtting, |icensing of
drillers, and water allocation permtting. All wells nust be permtted by
DNREC before installation. Notifications would also be placed on the deeds
of all properties located in the restriction zone indicating that the
property is located within the boundary of a ground water restriction zone.
The exact |ocation and extent of the restriction zone would be determn ned by
EPA and DNREC during the renmedi al design for the site.

As with Alternative 1, policy reviews would be performed in accordance with
EPA gui dance set forth in "Structure and Conponents of Five-Year Reviews,"
May 23, 1991, OSWER Directive 9355.7-02 no less often than every five years
frominitiation of the renmedial action to interpret the ground water data
and to nonitor the progress of natural attenuation. The inplenentation of
deed restrictions woul d depend on the cooperation of property owners. This
option is considered to be adm nistratively feasible for inplenmentation in a
fairly short tinme frane.

Alternative 3: Ground Water Monitoring, Gound Water Restriction Zone
Al ternate Water Supply

Capital Costs: $30,500 - $34, 500
Annual O & M $25, 000 - $84, 000
Present Worth: $410,000 - $431, 000

In addition to ground water nonitoring and the ground water restriction zone
di scussed in Alternatives 1 and 2, Alternative 3 would provide an alternate
wat er supply to residences where ground water nonitoring indicates that

cl eanup levels are exceeded. The alternate water supply would consist of
wel | head treatnent at the affected well or replacenent of the affected wel
with a deeper well drilled into an uncontam nated aquifer

Both existing and future ground water uses would be protected with
Alternative 3, though no active renedi ation of the contam nated ground wat er
woul d be conducted. Cleanup levels in the aquifer would be reached through
natural attenuation. G ound water contanination would continue to mgrate
and exceedances of cleanup levels in the aquifer would go unaddressed.

The type of well head treatnment systemto be used woul d depend on the



contami nants found during nonitoring. Zeolite filters installed on supply
lines would renove inorgani c conmpounds, including manganese, fromthe
househol d supplies. Carbon adsorption units would then be placed in series
after the zeolite filters to renove VOCs. Ul traviolet treatnment woul d be
used to control bacterial growh in the carbon units. The objective of the
wel | head treatnment systens would be to reduce the concentration of
contanminants to cleanup |evels (Table 10). EPA would approve the exact
configuration of the well head treatnment system during the remedi al design.

Any residuals fromthe treatnment unit in the form of spent carbon or
filtration nmedia woul d-be handl ed and di sposed of offsite in accordance with
the requirenments of Del aware Regul ati ons Governi ng Hazardous Waste, Parts
262-264 (40 C.F.R Parts 262-264) and the | and di sposal restrictions in 40
C.F.R Part 268, and transported in accordance with United States Departnent
of Transportation (DOT) regulations, 49 C.F.R Parts 107 and 171.1172. 604.

Wells nowin use, if found to be contam nated, could also be replaced with
wel |'s screened in deeper uncontam nated aqui fers thus preventing the use of
the shal |l ow contam nated aquifer. Two aquifers, the Cheswol d and Frederica,
coul d adequately supply the needs of area residents. The Cheswold aquifer
is located 60 to 100 feet bel ow ground surface. Although the Col unbia, the
upper nost aqui fer beneath the site, provides recharge to the | ower aquifers,
the |l evel s of contam nants at 60 to 100 feet would not be expected to exceed
cleanup levels. Wells would be installed in accordance with Del aware
Regul ati ons Governi ng the Construction of Water Wells, Title 7, Delaware
Code, Chapter 60, S 6010.

The final decision as to which option would be inplenented, well head
treatment or well replacenent, would be made by DNREC and EPA. Cooperation
fromproperty owners woul d be necessary to accommpdate installation and

mai nt enance of well head treatnent systens or installation of new wells.
Again, the alternate water supply contingency would be in effect unti

cl eanup |l evel s have been achi eved through natural attenuation, which is
expected to take approximately 14 years.

The cost estimates |isted above reflect the range in costs for the alternate
wat er supply options. The FS assunmed that an alternate water supply m ght
be provided at two residences i medi ately downgradi ent of the ChenSol v
property. The actual nunber of wells which mght be affected may differ from
this estimte.

Both well head treatnment and well replacenent are consi dered

adm nistratively feasible. WII| head treatnent has been used at other sites
and is proven effective. Both options would require the cooperation of the
af fected property owners. Well installation would also require approva
from DNREC. As discussed in Alternatives 1 and 2 above, policy reviews of
the renedi al action would be conducted no |l ess often than every five years
fromthe initiation of the renedial action in accordance wi th EPA gui dance
set forth in "Structure and Conponents of Five-year Reviews," My 23, 1991
OSVER Directive 9355. 7-02.

Alternative 4: Ground Water Monitoring, Gound Water Restriction Zone
Al ternate Water Supply, Ground Water Collection, Discharge to POTW



Capital Costs: $110, 000 - $234, 000
Annual O&M $57, 000 - $148, 000
Present Worth: $660, 000 - $686, 000

Alternative 4 is essentially Alternative 3 with active renediation

i ncorporated to renove contam nants fromthe affected aquifer. |In addition
to the ground water nonitoring programdiscussed in Alternative 1, the
ground water restriction zone discussed in Alternative 2, and the alternate
wat er supply discussed in Alternative 3, Alternative 4 would include ground
wat er collection fromthe aquifer. An estimated 8 recovery wells would be
installed onsite to capture the contam nated ground water in the Col unbia
aquifer. The volune of the contam nated ground water has been estimated at
approxi mately 58,500 cubic feet. The collected ground water would then be
di scharged to the Kent County Publicly Owmed Treatnment Wrks (POTW via a
Cheswold Districtsanitary sewer |ocated onsite. Treatnment of the di scharged
wat er woul d be carried out at the POTW

The punping rate could vary dependi ng on discharge limtations. The Kent
County Engineering O fice has indicated that proposed regul ations could
limt discharge to 5 gallons per minute (gpm) but that variances fromthese
limts my be available on a case-by-case basis. Estinmates for cost and
length of time needed for renediation were cal cul ated for punping rates of 5
gpm and 20 gpm At 5 gpm cleanup |levels would be reached in an estimted 8
years. At 20 gpm cleanup |evels would be reached in an estinmated 2 years.
The range in costs listed above reflects the difference in the |Iength of
time that punping would be required at the different punping rates. Also
reflected in the cost range is the difference in the inpact fee charged by
the POTWat different punping rates.

The di scharge of collected ground water would be carried out in accordance
with the General Pretreatnent Regul ations for discharge to POTWs, 40 C. F.R
Part 403, and any |l ocal pretreatnent standards established by the Kent
County POTW The Kent County Engineering O fice has indicated that
col l ected ground water fromthe Chem Solv site could nost likely be

di scharged directly to the POTWw t hout pretreatnment because of the | ow

| evel s of contam nants.

The ground water nonitoring program proposed in the FS for 8 years of active
remedi ati on woul d include quarterly nonitoring for 2 years, sem annua
monitoring for the next 5 years, and annual nonitoring for 4 years
thereafter. For a two year treatnment program nonitoring would be perforned
quarterly for 2 years and senmiannually for the next 3 years. Costs listed
above are based on these proposals. Actual nonitoring program specifics
wi |l be determ ned by EPA during the remedial design

Installation of new recovery wells is easily inplenentable because of

i nformati on generated during installation of the DNREC col | ecti on system A
connection to the sanitary sewer systemis readily avail able. Obtaining

final approval fromthe Kent County POTWto accept the discharge fromthe
site could pose a future problemfor inplenmentation of Alternative 4. Kent
County has expressed sonme concern with accepting discharge fromthe Chem
Solv site because of capacity problens at the treatnent facility.

As discussed in Section 5.2.1, the contam nation at well 26A may be



i nfluenced by both Chem Solv rel eases and sources (e.g., former USTs) on the
property on which well 26A is located. Since well 26A is |located
downgradi ent to Chem Solv and the contam nants found there can be partially
attributed to Chem Solv, this area is included in the remedial action for
the Chem Solv site. One concern with punping and collection of ground water
is that if sources renmmin on the adjacent property, then benzene and
manganese concentrations could increase in the ground water as a result of
punpi ng. EPA antici pates, however, that during the remedial action, both
benzene and nmanganese will be renediated to cleanup levels. Policy reviews
woul d be conducted in accordance with EPA guidance set forth in "Structure
and Conponents of Five-Year Reviews," My 23, 1991, OSWER Directive 9355. 7-
02 no less often than every 5 years frominitiation of the remedial action
to evaluate the performance of the renedial action. The possibility of other
sources of contamination remaining on the adjacent property and the

i nfluence of those sources on the probability of achieving the cleanup

| evel s for the site would be evaluated at that tine.

Some uncertainty also exists as to whether ground water collection wll
significantly reduce the concentrations of contam nants in the ground water
Increased flow velocities caused by punping may not allow enough tine for

contaminants in ground water and soil in the saturated zone to reach
equilibrium hence the desorption of contaminants fromthe aquifer soils may
be the rate-limting step in contam nant renoval fromthe aquifer. |n order

to overconme this potential problem pulsed punping nmight have to be enpl oyed
to allow for equilibriumconditions between contaminants in ground water and
soil to be reached to nore effectively renove the contam nants in the ground
wat er. Aquifer tests would need to be perforned during renedi al design, and
possibly during the renmedial action, to optinize recovery of contam nants
with a pul sed punmpi ng system The punping rates and ot her operationa

consi derations associated with the ground water collection system would be
deternmi ned by EPA during the renedi al design.

Alternative 5: Ground Water Monitoring, Gound Water Restriction Zone
Alternate Water Supply, Ground Water Collection, Onsite Treatnent, Discharge
to Local Surface Water

Capital Cost: $181, 000 - $185, 000
Annual O&M $148, 000 - $189, 000
Present Worth: $687,000 - $688, 000

Like Alternative 4, Alternative 5 includes the ground water nonitoring
program ground water restriction zone, alternate water supply, and active
remedi ati on of contam nated ground water by collection via a series of
recovery wells. In this case however, rather than discharging to the POTW
col l ected ground water would be treated onsite to neet cleanup |evels.
Col | ected ground water woul d then be discharged to | ocal surface water by
way of a storm sewer |ocated about ten feet south of the Chem Solv property
line. A discharge pipeline wiuld be constructed to connect the onsite
treatment systemto the storm sewer system The punping rate devel oped in
the FS was 20 gpm whi ch was projected to result in reaching cleanup |evels
in 2 years.

The onsite treatnent system would consist of filtration and air stripping of
ground water in order to renove both VOCs and manganese. Water fromthe



collection systemwells would be piped to a storage/equalization tank for
hol di ng before treatnment. Manganese woul d be removed by filtration. A
treatability study woul d be performed before final design of the treatnent
systemto determ ne whether pernmanganate pretreatnment is required for
manganese precipitation in addition to filtration. The exact process design
to inplenent this alternative would be determ ned by EPA after the
treatability study and an aquifer test were conducted during the renedia
desi gn phase. The aquifer test would be perforned before design of the
treatment systemto verify that the projected renopval rates and di scharge
standards coul d be achieved.

Ef fluent from the manganese renoval process would enter an air stripping

colum for renmoval of VOCs. Treated ground water woul d be discharged to a
storage tank where it would be collected and sanpl ed before discharge to a
nearby storm sewer for transport to the Alston Branch of the Leipsic River.

Di scharge of treated water to |local surface water would neet the substantive
requi renents of the National Pollutant Discharge Elimnination System ( NPDES)
program 40 C.F.R Part 403, and would conply with federal and state water
quality regulations including Clean Water Act Water Quality Criteria for
Protection of Human Health and Anbient Water Quality Criteria for Protection
of Aquatic Life, 33 U S.C. 1314(a)(1), Delaware Water Quality Standards,
Stream Quality Standard 10, and Del aware Surface Water Quality Standards of
February 1990, 9.3(a)(i) and 9.3(b)(i). Discharge would also conply with
the Del aware Wetl ands Act of 1973, Title 7, Del aware Code, Chapter 66, 6607
and 40 C.F.R, Part 6, Appendix A.

The collection, treatnment, and discharge facilities would be sited in
conpliance with all |ocation-specific ARARs including the Archaeol ogical and
Hi storic Preservation Act of 1974, 16 U.S.C 469 and the National Historic
Preservation Act of 1986, 16 U.S.C. 470. The design, construction and
operation of the collection, treatnment, and discharge systenms would conply
with RCRA requirenents set forth in the Del aware Regul ati ons Governi ng

Hazar dous Waste, Parts 262-264 (40 C.F. R Parts 262-264).

O fsite transport and di sposal of treatnment residuals would be performed in
conpliance with RCRA regul ati ons governing the handling of hazardous wastes,
Del awar e Regul ations Governi ng Hazardous Waste, Parts 262-264 (40 C.F.R
Parts 262-264), Land Disposal Restrictions, 40 C.F.R Part 268, and DOT
regul ations for transport of hazardous materials, 49 C.F.R Parts 107 and
171. 1-172. 604.

VOC emissions fromthe air stripper are estimted at 0.05 pounds/day. This
estimate i s based on mexi mum concentrations of VOCs found in ground water
during the RI and a punping rate of 20 gpm Actual enissions fromthe air
stripper would be determ ned during design and inplenentation of the
remedi al action and would conply with all state and federal regulations.
The maj or regul ations and gui delines include the follow ng: Nationa
Ambient Air Quality Standards (NAAQS), 40 C.F.R Part 50; National Em ssions
St andards for Hazardous Air Pollutants (NESHAPS), 40 C.F.R Part 61; and
Del awar e Regul ati ons Governing the Control of Air Pollution, 7 Del aware
Code, Chapter 60, 6003, Reg 2, 2.4. |In addition, enissions fromthe air
stripper would conply with EPA policy for control of air em ssions from
Superfund sites contained in OSVWER Directive 9355.0-28 entitled "Control of



Air Em ssions from Superfund Air Strippers at Superfund Ground Water Sites,"
June 15, 1989.

Em ssi ons woul d al so be controlled so as not to pose a carcinogenic risk to
human health greater than 1 x 10[-4]. A risk assessment for the treatnent
system woul d be perfornmed to calculate the risk presented by the em ssions
of VOCs. Enission controls would be inplenmented if this value were to be
exceeded. Costs for such emi ssions controls were not included in the cost
figures |isted above for this alternative.

The treatnment technologies for this alternative have proveneffective for the
contami nants of concern at this site and are conmercially avail able. The
treatment system could be easily designed and inplenented, as could the
collection system Discharge of treated effluent to surface water would
requi re approval by DNREC. Operation and naintenance of the collection and
treatment systens woul d be conducted until nonitoring indicates that cleanup
| evel s have been achi eved throughout the contani nated area.

Costs listed above include quarterly nonitoring for 2 years, the estinmated

I ength of active renediation, and sem annual nonitoring for 3 years
thereafter. Uncertainties regarding capture of contam nation from possible
of fsite sources by the collection systemand the probability of the system
signi ficantly reduci ng contam nant concentrations discussed in Alternative 4
also apply to this alternative. Policy reviews of the renmedial action would
be conducted no less often than every five years in accordance with EPA

gui dance set forth in "Structure and Conponents of Five-Year Reviews," My
23, 1991, OSVER Directive 9355.7-02.

8.0 SUMMARY OF COWPARATI VE ANALYSI S OF ALTERNATI VES

The five renedial action alternatives described above were conpared agai nst
the nine evaluation criteria set forth in the NCP, 40 CF. R S
300.430(e)(9). These nine evaluation criteria can be categorized into three
groups: threshold criteria, primary balancing criteria, and nodifying
criteria. The criteria associated with each category are as foll ows:
THRESHOLD CRI TERI A

Overall protection of human health and the environnment

Conpliance with applicable or relevant and appropriate requirenents
( ARARS)

PRI MARY BALANCI NG CRI TERI A
Long-term ef fecti veness
U Reduction of toxicity, nmobility, or volume through treatnent
Short-term effectiveness
| mpl ementability

Cost



MODI FYI NG CRI TERI A
Communi ty accept ance
Support agency acceptance

These evaluation criteria relate directly to requirenents in 121 of CERCLA,
42 U.S.C. 9621, which determ ne the overall feasibility and acceptability of
the renedy. Threshold criteria must be satisfied in order for a renmedy to
be eligible for selection. Primary balancing criteria are used to wei gh
maj or trade-offs between renmedi es. Support agency and comrunity acceptance
are nodifying criteria fornmally taken into account after public coment is
recei ved on the Proposed Pl an.

The foll owi ng discussion sumrari zes the evaluation of the five renedia
alternatives devel oped for the Chem Solv site against the nine eval uation
criteria.

8.1 Overall Protection of Human Heal th and the Environnment

A primary requirenent of CERCLA is that the selected renedial action be
protective of human health and the environnent. A renedy is protective if
it reduces current and potential risks to acceptable |evels under the
established risk range posed by each exposure pathway at the site. Because
no environnental risks were identified at this site, this section will be
limted to discussing protection of human health only.

O the five alternatives evaluated, Alternatives 4 and 5 provide the
greatest overall protection of human health. Through the use of
institutional controls, a ground water restriction zone and deed
restrictions, exposure tocontam nated ground water is elimnated by
restricting future installation of residential wells in the contani nated
area. The contingency for an alternate water supply also provides
protection for current users in the area by providing well head treatnment to
reduce contam nant concentrations to cleanup levels or by installation of a
new well into an uncontam nated aquifer if necessary. |In addition, active
collection and treatnent of contam nated ground water prevents further

m gration of the contam nant plune, thus reducing the possibility of
exposure to additional residents further downgradient. Alternative 5,
however, may pose an additional risk to nearby residents by way of air

em ssions of VOCs fromthe onsite air stripper. |If deternm ned by EPA to be
necessary, em ssion controls would be inplenmented to mninize the risk.

As with Alternatives 4 and 5, Alternative 3 is protective of current and
future users of ground water in the known area of contam nation; however,
since no active collection is enployed in Alternative 3 to prevent further
m gration of contam nated ground water, future exposure to residents further
downgradient is not elimnated. Alternative 3 therefore does not provide
the sane | evel of protection as Alternatives 4 and 5.

Neither Alternative 1 nor Alternative 2 is protective of human health.
Alternative 1 does nothing to reduce or eliminate exposure for current or
future users of ground water and allows continued m gration of



contamination. Alternative 2 provides protection for future users through
the institution of a ground water restriction zone but does not provide a
contingency for an alternate water supply for current users whose wells may
beconme contaminated during the tinme required for natural attenuation to
achi eve cleanup levels. Since both of these alternatives fail to neet the
threshold criterion of overall protection of human health, they will not be
di scussed further in this section.

8.2 Conpliance with ARARs

This criterion addresses whether a renedy will neet all of the applicable or
rel evant and appropriate requirenents (ARARs) of other federal and state
envi ronnental |aws and/or provides grounds for invoking a waiver. Table 11
summari zes the ARARs for the site.

Alternatives 3, 4 and 5 would conply with all ARARs associated wi th drinking
wat er standards (MCLs and non-zero MCLGs), offsite disposal of treatnent
wastes fromwell head treatnent, and Del aware Regul ati ons Governing the
Construction of Water Wells. Pretreatment requirenments for discharge to the
POTW woul d al so be met for Alternative 4. Additional ARARs associated with
Alternative 5 which would be conplied with include federal and state

requi renents pertaining to point source discharge to surface water including
effluent Iimtations based on state water quality standards and federa
anbient water quality criteria. Alternative 5 would al so neet ARARs for

desi gn construction and operation of the onsite treatnment system for air

em ssions fromthe air stripper and for offsite disposal requirenents for
any treatnment wastes produced by the onsite treatnent system

8.3 Long-term Effectiveness and Permanence

Long-term ef fecti veness and permanence refers to the ability of a renmedy to
mai ntain reliable protection of human health and the environment over tine
once cleanup | evel s have been achi eved.

Alternatives 4 and 5 provide a high degree of |ong-term effectiveness by
enpl oyi ng ground water collection and treatnent to reduce contani nant

| evel s, thereby reducing risk. Any residual contami nation remaining in the
ground water after cleanup |levels have been nmet would be present at |evels
whi ch woul d not exceed an acceptable risk |evel.

Alternative 3 would provide active treatnent of ground water only at the
wel | head and would do nothing to reduce contanmination in the aquifer or to
prevent contam nation frommgrating further downgradi ent. Exceedances of
cl eanup levels would continue. Therefore, Alternative 3 provides a | esser
degree of long-termeffectiveness and permanence when conpared to

Al ternatives 4 and 5.

8.4 Reduction in Toxicity, Mbility, or Volunme Through Treat nent

Reduction of toxicity, mobility, or volune through treatnment refers to the
antici pated performnce of the treatnment technol ogies that a remedy may
enploy. There is a statutory preference under CERCLA for selecting renedia
actions that enploy treatnment technol ogi es that permanently and
significantly reduce the toxicity, nobility or volume of hazardous



subst ances.

Alternatives 3, 4 and 5 would reduce the toxicity of the ground water at
specific residential wells through well head treatnment to renbve manganese
and/or VOCs. This is the only provision for active renediation in
Alternative 3. In contrast, Alternatives 4 and 5 would al so reduce the
toxicity, nobility, and volume of contaninated ground water in the aquifer
t hrough ground water collection and treatnent. Both alternatives would
treat a nmuch larger volunme of ground water than Alternative 3.

Treatment at the POTWincluded in Alternative 4 would reduce the toxicity
and vol unme of both manganese and VOCs in the collected ground water. No
treatment residues woul d be produced at the site.

Onsite treatnment by filtration in Alternative 5 would reduce the toxicity
and volunme of contaminants in the collected ground water by renoving
manganese, but would result in treatnent residues which would require

of fsite disposal. The toxicity and volume of contaninants in collected
ground water woul d al so be reduced by air stripping onsite but em ssions
would ultimately be transferred to the anbient air. Controls for reducing

| evel s of air enissions to the atnosphere would be inplenmented if determ ned
by EPA to benecessary.

8.5 Short-term Effectiveness

Short-term effectiveness refers to the period of tine needed to achieve
protection and any adverse inpacts on human health and the environnment that
may be posed during the construction and inplenentation, until cleanup

| evel s are achi eved.

Alternatives 3, 4 and 5, which include ground water nonitoring, a ground
water restriction zone, and a contingency alternate water supply, provide a
hi gh degree of short-term effectiveness for |ocal residents during renedia
action and effectively prevent exposure to contam nated ground water
Monitoring and institution of the restriction zone could be inplenented in a
relatively short tine frame. An alternate water supply would be provided if
contamination fromthe site is detected above cleanup levels in a
residential well

| mpl ement ation of either Alternative 4 or 5 would result in a slight
potential for exposure to nearby residents and workers through direct
contact with and inhal ation of vapors fromthe contam nated ground water
during installation of recovery wells or replacenent of residential wells.
In addition, workers would be exposed to normal drilling and construction
hazards during installation of wells and construction of the collection
system These risks could be mitigated by follow ng proper health and
safety practices for well drilling and construction

Alternative 5 would pose an additional risk to workers due to construction
and operation of the onsite treatnment system and the offsite di sposal of
treatment residues. Air emssions fromthe onsite air stripper nay pose an
added risk to workers and residents in the area. |f determ ned by EPA to be
necessary, proper enission controls would be inplenented to minimze risk.



8.6 Inplenmentability

I mpl ementability refers to the technical and administrative feasibility of a
remedy, including the availability of materials and services needed to
i mpl enent each conponent.

The institutional controls included in Alternatives 3, 4 and 5 shoul d not
pose any nmjor inplenmentation problens. G ound water nonitoring and

repl acenent of existing wells would be performed using widely practiced
techni ques. Well placenment woul d be conducted in accordance with state

regul ations. Well head treatnment systens have been shown to be effective in
renmovi ng the contam nants associated with this site. Residuals from wel

head treatnment would need to be di sposed of properly and cooperation from
property owners woul d be necessary for well installation and nmaintenance. A
ground water restriction zone would have to be established and enforced by
DNREC but is considered adm nistratively feasible.

For Alternatives 4 and 5, installation of new recovery wells is easily

i mpl ement abl e because of information generated during the installation of
the DNREC col |l ection system Discharge to the POTWin Alternative 4 would
require meeting the pretreatnent requirenents of the POTW Kent County has
i ndi cated that discharge fromthe site could be accepted untreated but that
the capacity of the treatment plant might be alimting factor in

deternmi ning the acceptable punping rate. Kent County has expressed sone
reservations with accepting discharge fromthe site due to capacity
limtations at the treatnment facility. If the collected ground water is

di scharged there, they have suggested that certain control nechani sms woul d
have to be placed on the collection system and that the capacity of the POTW
mght be a limting factor in determning the acceptabl e di scharge rate.
These requirenments woul d need to be considered in the design of the renedia
action but do not appear to present a problemw th inplenmentation. However,
to date, the POTWhas not committed to accepting the discharge fromthe
site.

Alternative 5, while considered feasible, would be nore conplicated to

i mpl ement. For this alternative, a treatnment systemfor the contam nants of
concern woul d have to be designed, installed, and operated. The

t echnol ogi es bei ng consi dered have been denonstrated successfully in ful
scal e operations for the contaminants of concern. A treatability study
woul d need to be perforned before treatnment system design to optimze the
process and ensure that discharge requirenments would be nmet. |In addition

di scharge of treated effluent to surface water would require conpliance with
the substantive requirenments of the National Pollutant Discharge Elimnation
System (NPDES) program of the Clean Water Act. Solids renoved by treatnment
processes woul d require disposal as hazardous waste but are expected to be
m ni mal .

8.7 Cost

The capital, annual operation and nei ntenance, and present worth costs for
all five alternatives evaluated in the FS are summari zed in Table 12. The
present worth values for Alternatives 4 ($660,000 - $686,000) and 5

($687, 000 - $688,000) are essentially the same. The present worth val ue of
Alternative 3 is $410,000 - $431, 000.



8.8 State Acceptance

The State of Delaware concurs with the selected renedy presented in Section
9.0 of this docunent.

8.9 Conmunity Acceptance

Generally, local residents expressed no opposition to the sel ected renedy.
Kent County expressed some concern with the use of the POTWfor discharge of
coll ected ground water fromthe site due to capacity problenms. The PRPs
submi tted coments regarding the use of ground water collection and
treatment. All comments received during the public comment period concerning
the various alternatives are summari zed in the Responsiveness Sunmary which
is a part of this ROD.

9.0 SELECTED REMEDY: DESCRI PTI ON AND PERFORMANCE STANDARDS

Based on the findings in the RI/FS, the nine criteria |listed above, and
public coments, EPA has selected Alternative 4 as the renedy for this site,
with a contingency to inplenent an onsite treatnment systemwi th discharge to
surface water identified as part of Alternative 5. The onsite treatnent
systemwi th discharge to surface water is designated as the contingency
remedy. The contingency renedy (i.e., onsite treatnment) shall be enployed if
an agreenment with the POTW cannot be reached. The final decision as to
whether to treat the collected ground water onsite or to provide treatnent
at the POTWwi Il be made by EPA during the early stages of the renedia
design. The sel ected renedy consists of the follow ng najor conponents:

Col | ection of contam nated ground wat er

Di scharge of collected ground water to the Kent County POTW or the
contingency renmedy, onsite treatnent and di scharge to |ocal surface
wat er

Ground water nonitoring

Contingency for an alternate water supply

Institution of a ground water restriction zone

Deed restrictions

Renmoval of existing recovery wells

Each conponent of the remedy and appropriate performance standards are
descri bed bel ow.

A. Collection of Contam nated G ound \Water

Ground water shall be collected fromthe aquifer using nultiple recovery
wel l's, the exact |ocation and nunmber of which shall be determ ned by EPA
Recovery wells shall be installed in accordance with Del aware Regul ati ons
Governing the Construction of Water Wells, Title 7, Delaware Code, Chapter



60, 6010.
Per f ormance Standards for G ound Water Col |l ecti on:

1. The nunber and | ocation of recovery wells shall be sufficient to prevent
further contaminant migration and to capture all ground water containing
site-related contani nants of concern which exceed the cleanup levels listed
in Tabl e 10.

2. The collection of ground water shall reduce contanm nants of concern in
the aquifer to the cleanup levels listed in Table 10. The "point of
conpliance", or the point at which conpliance with the cleanup levels wll
be nmeasured, shall include all wells included in the nmonitoring program

di scussed bel ow. Based on statistical analysis, if sanpling confirns that
cl eanup | evel s have been attained throughout the contam nated area and
remain at the cleanup levels for twelve consecutive quarters, operation of
the collection systemcan be suspended. |f, subsequent to the collection
system shutdown, quarterly nonitoring shows the ground water concentrations
of the contam nants of concern above cleanup |evels, the collection system
shall be restarted and continued until the cleanup | evels have once nore
been attained for twelve consecutive quarters.

B. Discharge of Collected Ground Water to Kent County POTWor Onsite
Treatment with Discharge to Local Surface Water

Col | ected ground water shall be discharged to the Kent County POTWvia a
Cheswol d District sanitary sewer line which is present onsite. An operation
and mai ntenance pl an approved by EPA shall be required for the ground water
col l ection and di scharge systens.

Performance Standard for Discharge to the POTW

Col | ected ground water which is discharged to the POTWshall neetthe Cenera
Pretreat ment Regul ations for discharge to POTWs, 40 C.F. R Part 403, and any
| ocal pretreatnment standards established by the Kent County POTW

Some reluctance to accept the discharge fromthe site has been expressed by
the Kent County POTW due to potential capacity limtations at the treatnent
facility. Consequently, a firmcommtnment to accept the discharge has not
been received from Kent County. Because some uncertainty exists with the

i mpl ementation of this aspect of the renmedy, a contingency has been sel ected
to prevent future conplications and delays in the renediation of this site.

In place of offsite discharge of collected ground water to the POTW the
contingency renmedy shall include onsite treatnent of the collected ground
wat er and di scharge to |ocal surface water as discussed in Alternative 5
(Section 7.0). Al other conponents of the selected renedy di scussed above

shall be identical. The decision as to whether to discharge the collected
ground water to the Kent County POTWor to treat it onsite and discharge to
surface water, shall be nade by EPA at the onset of renedial design. |If, at

that time, a firmconmtment fromthe Kent County POTWto accept the

di scharge for the duration of the renmedi al action has been received and
docunent ed, then the renedi al design shall proceed with discharge to the
POTW If a firmconm tnent has not been obtained, however, the renmedy shal



change to the contingency and renedi al design shall proceed with onsite
treatment and di scharge to | ocal surface water

If the contingency renedy is inplenmented, collected ground water shall be
treated onsite. Treated water shall be discharged to the Al ston Branch of
the Leipsic River via a storm sewer connection |ocated just south of the
site. A connection to the storm sewer shall be constructed for this

pur pose.

EPA expects that collected ground water will be treated onsite by filtration
and air stripping;, however, information submtted during the public comment
period indicated that additional unit processes for onsite treatnment nay be
avail abl e. Therefore, further evaluation of these unit processes nmay be
performed during a pre-design study and EPA shall determ ne the npst
appropriate process to be incorporated into the design of the onsite
treatment system should the contingency renmedy be inplemented. The

sel ection of the actual unit process to be utilized will be based on its
denonstrated ability to effectively renmove the contam nants of concern in a
cost-effective manner in order to achieve conpliance with the ARARs and
performance standards set forth in this ROD

Performance Standards for Onsite Treatnent and Di scharge to Surface Water

1. The onsite treatnment system shall reduce contaminants in the collected
ground water to the cleanup levels listed in Table 10.

2. Discharge of treated water to | ocal surface water shall neet the
substantive requirenments of the National Pollutant Discharge Elinmnation
System (NPDES) program 40 C.F.R Part 403, and shall conply with federa

and state water quality requirenments including Clean Water Act Water Quality
Criteria for Protection of Human Health and Anbient Water Quality Criteria
for Protection of Aquatic Life, 33 U S.C. 1314(a)(1), Delaware Water Quality
Standards, Stream Quality Standard 10, and Del aware Surface Water Quality

St andards of February 1990, 9.3(a)(i) and 9.3(b)(i). Discharge shall also
conply with the Del aware Wetl ands Act of 1973, Title 7, Del aware Code,
Chapter 66, 6607 and 40 C.F.R, Part 6, Appendix A

3. If an air stripper is included as part of the onsite treatnent system a
ri sk assessnent shall be performed for air enissions. Enissions fromthe
air stripper shall not exceed a cunul ative carcinogenic risk of 1 x 10[-4].
If this level is exceeded, emission controls shall be installed to reduce
em ssions below this level. Air stripper em ssions shall also be in
conpliance with National Anbient Air Quality Standards, 40 C.F.R Part 50,
Nati onal Em ssions Standards for Hazardous Air Pollutants, 40 C.F. R Part
61, Del aware Regul ati ons Governing the Control of Air Pollution, 7 Delaware
Code, Chapter 60, 6003, Regulation 2, 2.4, and "Control of Air Em ssions
from Superfund Air Strippers at Superfund Ground Water Sites," June 15,
1989, OSWER Directive 9355. 0-28.

The collection, treatnment, and discharge facilities shall be sited in
conpliance with all |ocation-specific ARARs including the Archeol ogi cal and
Hi storic Preservation Act of 1974, 16 U.S.C 469 and the National Historic
Preservation Act of 1986, 16 U.S.C. 470. The design, construction and
operation of the collection and treatnment systens shall conply with RCRA



requi renents set forth in Del aware Regul ati ons Governi ng Hazardous Waste,
Parts 262-264 (40 C.F.R. Parts 262-264).

O fsite transport and di sposal of treatnment residuals shall be performed in
conpliance with RCRA regul ati ons governing the handling of hazardous wastes
set forth in Del aware Regul ati ons Governi ng Hazardous Wastes, Parts 262-264
(40 C.F.R Parts 262-264), Land Disposal Restrictions, 40 C.F.R Part 268,
and DOT regul ations for transport of hazardous materials, 49 C.F.R Parts
107 and 171. 1-172. 604.

An operation and nai ntenance plan approved by EPA shall be required for the
ground water collection and onsite treatnment system

The performance of the ground water collection and discharge systens in the
sel ected remedy or the collection and onsite treatnment systens in the
contingency renmedy shall be carefully nonitored on a regular basis. If
deternmined to be appropriate by EPA, the system may be nodified, as

war rant ed by performance data coll ected during operation. These

nodi fications may include any or all of the following: 1) at individua
wel | s where cleanup | evel s have been attai ned, punping rmay be di sconti nued;

2) alternating punping at wells to elimnate stagnation points;

3) pulse punping to allow aquifer equilibration and encourage adsorbed
contaminants to partition into ground water; and

4) installation of additional recovery wells to facilitate or accelerate
cl eanup of the contam nation.

C. Ground Water Monitoring

A ground water nonitoring programshall be inplenented to evaluate the

ef fectiveness of the ground water collection and treatnment systens in
neeting cleanup levels and to ensure protection of nearby residents. EPA
shall determ ne the exact |ocation of nonitoring wells and residential wells
to be included in the nonitoring program The frequency and duration of
sanpling and the anal ytical paranmeters and nethods to be used shall also be
determ ned by EPA during renedial design. In addition, an operation and

mai nt enance pl an approved by EPA shall be inplenmented for the ground water
nmonitoring program Monitoring shall continue for an estinmted 30 years or
such other tinme period as EPA deens necessary based on the policy reviews of
the renedi al action which shall be conducted not |ess than every five years
frominitiation of the remedial action in accordance with EPA gui dance set
forth in "Structure and Conponents of Five-Year Reviews," My 23, 1991
OSVER Directive 9355.7-02. Policy reviews will be conducted until EPA
deternmines that the cleanup levels set forth in this ROD have been achi eved,
or that the hazardous substances remaining on the site do not prevent
unlimted use and unrestricted exposure at the site.

D. Contingency for an Alternate Water Supply
If through the ground water nonitoring program EPA deternines that any

existing residential well is contam nated with contam nants of concern above
cleanup levels, an alternate water supply shall be provided to that



residence. The choice of the alternate water supply shall be made by EPA
and DNREC and shall be based on the contam nants detected and the

hydr ogeol ogy of the affected area. The alternate water supply shall consi st
of either well head treatnent at the point of use or installation of a new
well in an uncontamni nated aquifer. WelIl head treatnment shall consist of
filtration to renove inorgani c contam nants and/ or carbon adsorption units
to remove VOCs. An operation and nei ntenance plan approved by EPA shall be
required for the well head treatnent systens.

Performance Standard for Alternate Water Supply:

The well head treatnment system shall reduce the contam nants of concern in
the water to the cleanup levels listed in Table 10. The well head treatnent
systemw || result in the production of residual treatnent wastes. Any
wastes (e.g., spent carbon adsorption units or filtration nedia) shall be
handl ed and di sposed of offsite in accordance with Del aware Regul ati ons
Gover ni ng Hazardous Waste, Parts 262-264 (40 C.F.R Parts 262-264), |and

di sposal restrictions, 40 CF. R Part 268, and DOT regul ations, 49 C.F. R
Parts 107 and 171.1172.604. Any residential wells which are replaced shal
be installed in accordance with Del aware Regul ati ons Governing the
Construction of Water Wells, Title 7, Delaware Code, Chapter 60, 6010. The
repl acenent well shall be installed in an uncontam nated aquifer in order to
provide a sufficient quantity of water which neets cleanup |evels identified
in Tabl e 10.

E. Institution of a G ound Water Restriction Zone

As soon as practicable, DNREC shall institute a ground water restriction
zone in which no drinking water wells shall be permitted to be installed in
the Col unbi a aquifer until cleanup | evels have been achi eved throughout the
cont am nated area

Performance Standard for the Restriction Zone:

EPA and DNREC shall determ ne the extent of the ground water restriction
zone whi ch shall enconmpass the entire contam nated area including an
appropriate buffer zone, and shall prohibit installation of drinking water
wells in the uppernost water table aquifer, the Colunbia aquifer, unti
cl eanup | evel s have been achi eved.

F. Deed Restrictions

As soon as practicable, deed restrictions shall be placed on the deeds of

all properties situated in the restriction zone. Deed restrictions shal
notify present and potential future property owners that the property is
situated within the boundaries of a ground water restriction zone. The deed
restrictions shall remain in effect until cleanup | evels are achieved

t hroughout the contani nated area.

G Renoval of Existing Recovery Wlls

All recovery wells installed by DNREC as part of the collection system which
operated from 1985 to 1988 and which are presently |ocated on the Chem Solv
property shall be renmoved. Al existing recovery wells shall be renoved in
accordance with the Del aware Regul ati ons Governing the Construction of Water



Wells, Title 7, Delaware Code, Chapter 60, 6010.

This remedi al action shall restore ground water to its beneficial use, which
at this site includes its use as a potential drinking water source. It may
beconme apparent during inplenentation or operation of the renmedy that

contanmi nant | evel s have ceased to decline and are renrmi ni ng constant at

| evel s higher than the cleanup | evels over sonme portion of the contam nated

area. |f EPA determines that inplenentation of the selected renedy
denonstrates, in corroboration with hydrogeol ogi c and chenical evi dence,
that it will be technically inpracticable to achieve and maintain the

cl eanup levels throughout the entire area of ground water contam nation, EPA
may require that any or all of the follow ng neasures be taken, for an
indefinite period of time, as further nodifications of the existing system

1) long-termgradient control may be provided by |ow |evel punping, as a
cont ai nnent neasur e;

2) cleanup levels may be nodified and chenical -specific ARARs nmay be wai ved
for those portions of the aquifer for which EPA determines that it is
technically inpracticable to achieve further contam nant reduction;

3) institutional controls may be provi ded/ maintained to restrict access to
those portions of the aquifer where contanmi nants remai n above cl eanup
| evel s; and

4) renedial technol ogies for ground water restoration nmay be reeval uated.

The decision to invoke any or all of these neasures may be made by EPA
during policy reviews of the renmedial action which will occur at |east every
5 years from commencenment of the renmedial action in accordance with EPA

gui dance set forth in "Structure and Conponents of Five-Year Reviews," My
23, 1991, OSVER Directive 9355.7-02. |If necessary, EPA will issue an

Expl anati on of Significant Differences or a ROD amendnent.

10.0 STATUTORY DETERM NATI ONS

EPA' s primary responsibility at Superfund sites is to undertake renedia
actions that are protective of human health and the environnent. In
addition, 121 of CERCLA, 42 U S.C. S 9621, establishes several other
statutory requirenents and preferences. These requirenents specify that
when conpl ete, the selected renedial action for each site nust conply with
applicable or relevant and appropriate (ARARs) environnmental standards
established under federal and state environnental |aws unless a statutory
wai ver is invoked. The selected renedy al so must be cost effective and
utilize treatnent technol ogi es or resource recovery technol ogies to the
maxi mum extent practicable. Finally,the statute includes a preference for
remedi es that permanently and significantly reduce the volune, toxicity or
mobi ity of hazardous substances. The follow ng sections discuss how the
selected renmedy for this site nmeets these statutory requirenents.

10.1 Protection of Human Health and the Environnment - Both the selected
remedy and the contingency remedy protect human health and the environnment
by controlling exposure to contam nated ground water associated with the
site. Gound water collection will prevent further migration of



contanmination fromthe site which night |ead to exposure of additiona
residents. Gound water nmonitoring will track the contamination in the
ground water and will ensure that any unacceptable | evels of contam nants in
residential wells will be detected and addressed. |f necessary, well head
treatment will reduce contam nant |levels to acceptable cleanup |levels or
wel |l replacenment will provide water from an uncontam nated aquifer, thereby
reducing or elimnating exposure. Ground water collection and treatnent will
effectively reduce contami nant levels in the aquifer and consequently will
reduce the potential for exposure to contani nated ground water

Institutional controls, which provide for the establishnment of a ground

wat er restriction zone and deed restrictions, will prevent future exposure
to contam nated ground water by prohibiting the future installation of wells
in the contami nated aquifer until cleanup |evels are achieved.

Air em ssions which might be produced by air stripping included in the
contingency renmedy will be reduced to acceptable risk-based |evels by
installation of enmission controls, if determ ned by EPA to be necessary.
Treated ground water discharged to surface water in the contingency renedy

will nmeet all appropriate water quality standards to prevent any adverse
environnental effects. Through nonitoring, institutional controls and
treatment, this renedy will be protective of human health and the

envi ronnent during and upon conpletion of the renedial action

10.2 Conpliance with Applicable or Rel evant and Appropriate Requirenments -
The sel ected renmedy and the contingency renedy shall attain all action,

| ocation and chem cal specific applicable or relevant and appropriate
requirenents for the site which are listed in Table 11. Also included in
the table are criteria, advisories or guidance to be considered (TBCs) for
i mpl enentation of this remedy.

10.3 Cost-Effectiveness - The sel ected renedy and contingency renedy are
cost-effective in mtigating the risks posed by the contani nants associ at ed
with the site, neet all other requirements of CERCLA, and afford overal

ef fectiveness proportionate to costs. The estinated present worth cost
range for the selected remedy is $660, 000 - $686,000 and for the contingency
remedy is $688,000. The costs associated with the three alternatives that
did not include ground water collection and treatnent are conparatively

| ower ($385,000 - $431, 000) than the costs of the selected renedy but none
of those alternatives would achi eve renedi al action objectives or ground

wat er cl eanup | evels.

10.4 Uilization of Permanent Sol utions and Alternative Treatnent
Technol ogi es to the Maxi num Extent Practicable - The sel ected renedy for the
site utilizes permanent solutions and treatnent technol ogies to the nmaxi num
extent practicable. O those alternatives that are protective of human
health and the environment and conmply with ARARs, EPA has deterni ned that
the selected renmedy provides the best tradeoff in ternms of long-term

ef fectiveness and permanence, reduction in toxicity, nobility, or volune
achi eved through treatnent, short-term effectiveness, inplenentability, and
cost, also considering the statutory preference for treatnment as a principa
el enment and considering State and conmunity acceptance.

The sel ected renmedy and conti ngency renmedy both provide |ong-term
ef fectiveness and permanence, and reduction of toxicity, nobility, and



vol une through treatnment. Costs for both are essentially the sane.

Provi ded that the POTWhas the capacity and will accept the discharge from
the site, the selected renmedy is nore easily inplemented as no onsite
treatment system has to be designed, constructed, or operated, no
treatability testing woul d be needed to optimze the treatnent system no
treatment residuals would be produced onsite or disposed of offsite, no
additional risk would be posed by onsite operation of the treatment system
or emi ssions froman air stripper. The selected renedy has therefore been
deternmined to be the nost appropriate solution for the Chem Solv site.
However, the contingency remedy also fulfills the requirenent of using

per manent sol utions and alternative treatnment technol ogies to the maxi num
extent practicable.

10.5 Preference for Treatnment as a Principal Elenment - The sel ected renedy
and the contingency renedy use treatnent to address the threats posed by
contaminants in the ground water at the site. This preference for treatnent
as a principal elenent is satisfied since treatnent of VOCs and inorganic
contanminants in the ground water are the principal elenments of either

r emedy.

11.0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The foll owi ng changes have been made since the Proposed Plan was issued on
January 15, 1992:

1. The Proposed Renedial Action Plan identified Alternative 4, ground water
col l ection and di scharge to the POTW as the preferred alternative. During
the public comment period, the POTW expressed sone concern with accepting
the coll ected ground water fromthe site due to capacity problens at the
treatment plant. Consequently, EPA has selected Alternative 4 as the renedy
for the site but has selected Alternative 5, onsite treatnment and di scharge
to surface water, as a contingency renedy for the site. The contingency
remedy will be enployed if an agreenent with the POTW cannot be reached. The
final decision as to whether to treat the collected ground water onsite or
to provide treatnent at the POTWw || be nade by EPA during the early stages
of the renedial design.

2. The Annual O & M costs, which were presented incorrectly in the Proposed
Pl an, have been revised. The correct O & Mcosts are included in Section
7.0 above and in Table 12.

3. EPA expects that if the contingency renmedy is inplenented, collected
ground water will be treated onsite by filtration and air stripping
however, information submitted during the public comrent period indicated
that additional unit processes for onsite treatnment may be avail abl e.
Therefore, further evaluation of these unit processes may be perfornmed
during a predesign study and EPA shall determ ne the nost appropriate
process to be incorporated into the design of the onsite treatnment system
The selection of the actual unit process to be utilized will be based on its
denonstrated ability to effectively remove the contam nants of concern in a
cost-effective manner in order to achieve conpliance with the ARARs and
performance standards set forth in this ROD

4. The Proposed Renedi al Action Plan stated that the cleanup |evels for the



site would be risk-based (i.e., a cumrulative carcinogenic risk not to exceed
1 x 10[-6] and a Hazard Index not to exceed 1.0). The Proposed Pl an
expl ai ned that in many cases MCLs woul d be used as cl eanup | evels but that
the cunul ative carcinogenic risk associated with the MCLs for the

contami nants of concern at this site was greater than 1 x 10[-6] and that
the MCLs were therefore not appropriate cleanup levels. Upon further

eval uation and in accordance with 300.430(e)(2)(i) of the NCP, 40 C.F.R
300.430(e)(2) (i), EPA has determ ned that the curul ative carcinogenic risk
associated with the MCLs (2 x 10[5]) is within the acceptable risk range of
10[-4] to 10[-6]. Therefore, it isappropriate to use non-zero MCLGs and
MCLs as cleanup levels at this site as set forth in Table 10. Risk-based

cl eanup level s were devel oped for manganese and acet one because MCLs are not
avail abl e for those substances.

TABLE 2

CONTAM NANTS OF CONCERN

CONTAM NANT RME (ug/l)
Acet one 25.1
Benzene 58.6
1, 2-di chl oroet hane (1, 2- DCA) 2.7
Tetrachl or oet hene (PCE) 2.8
Tol uene 1.8
1,1, 1-trichl oroet hane 11.9
Trichl or oet hene (TCE) 245.0
Xyl ene 1.8
Manganese 14,987.2
TABLE 7

CANCER RI SK ESTI MATES
| NGESTI ON OF CONTAM NATED GROUNDWATER

CHEM CAL SLOPE CDl CHEM CAL TOTAL
FACTOR (gl kg/ day) SPECI FI C PATHWAY
RI SK
EXPOSURE
BENZENE 2. 9E- 02 6. OE- 04 2. OE- 05
1, 2- DI CHLOROETHANE 9. 1E- 02 3. OE- 05 3. OE- 06
PCE 5. 1E- 02 3. OE- 05 2. OE- 06
TCE 1. 1E- 02 2. OE- 03 2. OE- 05
5. OE- 05

| NHALATI ON OF CONTAM NANTS | N GROUNDWATER DURI NG USE



BENZENE 2. 9E-02

1, 2- DI CHLOROETHANE 9. 1E-02
PCE 1. 8E-03
TCE 1. 7E-02

6. 0E-04
3. 0E-05
3. 0E-05
2. 0E-03

2.
3.
5.
3.

OE- 05
OE- 06
OE-08
OE- 05

DERMAL ABSORPTI ON OF CONTAM NANTS | N GROUNDWATER DURI NG USE

BENZENE 2. 9E-02
1, 2- DI CHLOROETHANE 9. 1E-02
PCE 5. 1E-02
TCE 1.1E-02

TOTAL EXPOSURE

2. 0E-04
7.0E-06
2. 0E-05
4. 0E-05

TABLE 8

CHRONI C HAZARD | NDEX ESTI MATES

| NGESTI ON OF CONTAM NATED GROUNDWATER

CHEM CAL CD
(mg/ kg/ day)

ACETONE 7.0E-04
PCE 8. 0E-05
TOLUENE 5. 0E-05
1,1, 1- TRI CHLOROETHANE 4. 0E-04
XYLENE 5. 0E-05
MANGANESE 4.0E-01
CHI LDREN

ACETONE 2. 0E-03
PCE 2. 0E-04
TOLUENE 1. OE-04
1,1, 1- TRI CHLOROETHANE 8. 0E-04
XYLENE 9. 0E-05
MANGANESE 1. 1E+00

Rf D
(nmg/ kg/ day)

.0E-01
. 0E-02
.0E-01
. 0E-02
. OE+00
.0E-01

P NONPRFE P

.0E-01
. 0E-02
.0E-01
. 0E-02
. OE+00
.0E-01

P NONPRFE P

| NHALATI ON OF CONTAM NANTS | N GROUNDWATER DURI NG USE

ADULTS

ACETONE 7.0E-04
PCE 8. 0E-05
TOLUENE 5. 0E-05
1,1, 1- TRI CHLOROETHANE 2. 0E-04
XYLENE 5. 0E-05

.0E-01
. 0E-02
.0E-01
. 0E-02
.0E-01

NOOBRFEF

6.
6.
1

4.

OE- 06
OE- 07
OE- 06
OE- 07

HAZARD

QUOTI ENT

AWk wWwoN

= O01TO 0NN

WN 0o

. 0E- 03
. 0E- 03
. 0E- 04
. 0E- 03
. OE- 05
. OE+00

. 0E-02
. 0E-02
. 0E- 04
. 0E- 03
. OE- 05
. 1E+01

. 0E-03
. 0E-03
. OE-05
. 0E-03
. 0E-04

5. 0E-05

8. 0E- 06

1.1E-04

PATHWAY
HAZARD
I NDEX

4. OE+00

1. 1E+01

2. 0E-02



CHI LDREN

ACETONE 2. 0E-03
PCE 2. 0E-04
TOLUENE 1. OE-04
1,1, 1- TRI CHLOROETHANE 7.0E-04
XYLENE 1. OE-04
ADULTS

ACETONE 8. 0E- 06
PCE 4. 0E-05
TOLUENE 6. OE- 06
1,1, 1- TRI CHLOROETHANE 7.0E-05
XYLENE 9. 0E- 06
CHI LDREN

ACETONE 9. 0E- 06
PCE 6. OE- 05
TOLUENE 9. 0E- 06
1,1, 1- TRI CHLOROETHANE 1. OE-04
XYLENE 9. 0E- 06

TOTAL EXPOSURE ADULTS

TOTAL EXPOSURE CHI LDREN

Alternative 1

No Action
Ground Water Monitoring

Alternative 2

Ground Water Monitoring
Ground Water Restriction Zone

Al ternative 3
Ground Water Monitoring

Ground Water Restriction Zone
Al ternate Water Supply

.0E-01
. 0E-02
.0E-01
. 0E-02
.0E-01

NOOBRFEF

.0E-01
. 0E-02
.0E-01
. 0E-02
. OE+00

NODNPREFPRF

1. 0E-01
1. 0E-02
2.0E-01
9. 0E-02
2. 0E+00

Table 12

. 0E-02
. 0E-02
. 0E-04
. 0E-03
. 0E-04

GO NNDN

. 0E-05
. 0E-03
. 0E-05
. 0E-04
. OE- 06

U100 W~

9. 0E-05
6. 0E-03
5. 0E-05
1. 0E-03
5. 0E- 06

Cost Sunmmary

Capi t al
Cost s

$13, 500

$18, 500

$30, 500-
$34, 500

Annua
&M

$25, 000-
$81, 000

$25, 000-
$81, 000

$25, 000-
$84, 000

5. 0E-02

5. 0E-03

7.0E-03
4. 0E+00

1. 1E+01

Present
Wort h

$385, 000

$391, 000

$410, 000-
$431, 000



Alternative 4

Ground Water Monitoring
Ground Water Restriction Zone
Al ternate Water Supply

Ground Water Collection
Direct Discharge to POTW

Alternative 5

Ground Water Monitoring
Ground Water Restriction Zone
Al ternate Water Supply

Ground Water Collection
Onsite Treat nment

Di scharge to Surface Water (O

$110, 000-
$234, 000

$181, 000-
$185, 000

$57, 000-
$148, 000

$148, 000-
$189, 000

$660, 000-
$686, 000

$687, 000-
$688, 000



